Pi Tre FOUNDRY 


A MonTHLY JOURNAL FOR ALL DEPARTMENTS 
OF THE FOUNDRY BUSINESS 


Vol. 41, No. 1 Cleveland, Ohio, January, 1913 Whole No. 245 


Molding Gas Engine Cylinders for Mlotor Cars 


Methods Pursued at the Plant of the Campbell, Wyant 
& Cannon Foundry Co., with Details of Coremaking 





ROM THE rapid growth of the the establishment of specialty shops foundries specializing in the produc- 
BF exsorstin industry, especially producing high grade crucible and tion of automobile castings. Gasoline 

in the west where the smaller converter steel castings, and also pro- engine cylinders, pistons and flywheels 
motor car factories are most numer- moted the growth of numerous brass’ are among the principal castings made 
ous, the foundry business has profited and aluminum foundries. The gray by these shops. 
immensely. A number of articles pub- iron foundries, too, have felt the ef- From a technical viewpoint the cyl- 
lished previously in THe Founpry fects of this influence and today, par- inder business is the most interesting, 
have pointed out how the demands of ticularly in the state of Michigan, being very highly organized and spe- 
the automobile trade have stimulated there is a large number of iron. cialized. The division of labor is car- 
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FIG. 1—PISTON CORE MAKING DEPARTMENT 
FIG. 2—CYLINDER MOLDS READY FOR CLOSING 
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FIG. 3—MAKING CYLINDER MOLDS ON STRIPPING-PLATE MACHINES 

ried almost to its ultimate conclu- dry Co., at Muskegon, is prominent. 


sion; all of the operations and proc- 
esses are standardized, and although 
in its this branch of the 
foundry industry exhibits a remark- 
able degree of development. 


infancy, 


A Notable Michigan Foundry 


There are a number of foundries in 
Michigan that have made a success of 
the difficult art of molding and cast- 
ing automobile cylinders, 
which the plant operated by 
the Campbell, Wyant & Cannon Foun- 


engine 
among 


When this company was organized 
five years ago, it employed three men 
and the output was two cylinders a 
day; at present there are nearly 400 
employes on the payroll and the out- 
put includes 475 engine cylinders, 1,- 
500 pistons and over 100 flywheels and 
miscellaneous castings daily. This in- 
dicates the unusual growth which this 
branch of the gray iron foundry busi- 
ness has enjoyed in the past half dec- 
ade. The Campbell, Wyant & Can- 


non Co. is incorporated for $150,000, 
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FIG. 4—TOP JACKET CORE, 


CORE BOX AND DRYERS 


of which $100,000 have been paid in. 
The shop melts about 300 tons of iron 
each week. 

By the Campbell, Wyant & Cannon 
process, the cylinders are molded on 
end, head down, with the crank case 
end up. They are cast in blocks of 
two, three, four or six, according to 
the size and power of the engine, and 
are frequently made with T-heads 
cast solid with the cylinders. Fig. 
10 shows a group of the various types 
of cylinders. Some are cast with 
crank cases attached, although, as a 
rule, on the better grade of motors 
the latter are aluminum and are made 
separately. In almost every instance, 
however, the lower part of the cylin- 
der, below the water jacket, is pro- 
vided with an integrally-cast box or 
case which encloses the valve gear 
and timing mechanism. 

The cylinders are cast in two-part 
flasks; the drag contains all of the 
water jacket while the lower part of 
the barrel extends into the cope. The 
top of the cope is closed with a dry- 
sand slab core which contains the 
gates and holds the barrel cores in 


their proper central position. The 
molds are made on stripping plate 
machines of special design and are 


oven-dried. The cores are all made 
of dry sand and are rather compli- 
cated, owing to the water jackets and 
cther cavities in the casting. To ob- 
tain the production per 
man, the coremaking process is di- 
vided into a few simple operations 
and each part is assigned to a dif- 
ferent workman. The various sec- 


necessary 
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FIG. 5—DEPARTMENT FOR SETTING CORES IN MOLDS 


tions of the cores are assembled and 
set into the molds by specialists in 
this line of work which has been so 
sub-divided and_ standardized _ that 
Skilled coremakers are unnecessary at 
any stage. 


Templets for Setting Cores 


The difficulties involved in the work 
may be appreciated when it is con- 
sidered that the thickness of metal in 
the various cylinder walls does not 
exceed 54g inch and in many cases is 
as thin as 3/16 inch, also, the numer- 
ous cores have to be carefully cen- 
tered and adjusted. Precautions must 
be taken to avoid displacing the cores 
after they are set and before the 
metal is poured. In assembling the 
cores, a number of gages and tem- 
plets are used to insure uniformity in 
the output. Frequent inspection is 
also a part of the process and »ccas- 
ionally a finished cylinder is cut apart 
longitudinally and transversely to in- 
sure the maintenance of the prover 
metal thicknesses. 

Fig. 3 shows a group of strippiag- 
plate molding machines equipped with 
metal patterns, specially designed so 
that they will draw freely and easily. 
The machines are generally used in 
pairs, one being employed for making 
copes and the other for the produc- 
tion of drags. As fast as the molds 
are finished they are placed on the 
stands shown at the left in Fig. 3, 
and are blacked before drying by 
spraying. 

There are 20 cores for a 4cylinder 
engine; these include four little prints 
that go in the bottom of the mold, 


the water jacket core divided into ing plates are piled on the floor on 
three parts, four combustion chamber either side. The core box has been 
cores, four valve cores, one intake carefully designed so as to permit 
core and four barrel cores. rapid work. All of the plane sur- 
Fig. 4 illustrates the top jacket core faces are faced with brass to insure 
with the core box ard dryer plate. wearing quality and to prevent the 
The general arrangement of the core- box from getting out of shape. 
maker’s bench is clearly indicated in 
this illustration. All of the necessary 
wires, vents and other supplies are In making the top jacket core, il- 
placed on the shelf in front of the lustrated in Fig. 4, there are nine 
workman. The sand, which has been distinct operations. The man _ first 
previously cut-over and prepared, is tucks a small amount of sand into 
dumped under the shelf on the back the core box and sets the numerous 
of the bench, while the necessary dry- wires which are used to stiffen the 


Top Jacket Core 


















































FIG. 6—DEPARTMENT FOR FITIING, FILING AND BLACKING JACKET CORES 
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FIG. 7--BARREL CORES MADE 


core. He next places the loose cast 
iron dryers in position 
The third 


and tucks them 
securely. 


operation con- 
sists of adding more sand, ramming 
and setting the wax vents into po- 
sition. After this is done the core 


box is filled with sand, rammed again 


and the surplus sand is_ struck-off. 
The fifth operation includes rolling 
over the box and drawing it away 
from the core. The photograph from 


which the illustration, Fig. 4, was made, 
was taken immediately after the fifth 
had The 


core is next patched and the seventh 


operation been completed. 


operation consists in drawing the 
various loose pieces which form the 
interior cavities in the core, The 
thin edges of the core are next 
daubed with blacking and the com- 
pleted core is carried into the oven 
by the coremaker. By following this 
standardized series of operations, the 
workman is able to make 75. top 


jacket cores per day. 

The middle and top portions of the 
water jacket core are made in a simi- 
lar 


manner. These parts, however, 
are somewhat similar and a man is 
able to make &0 bottom jacket cores 


and 100 middle jacket cores in a day. 
The 


split core box by hand and also on a 


barrel cores are made in a 


small jarring machine as_ illustrated 
in Fig. 7. The machine used for this 
purpose was furnished by the Os- 
born Mfg. Co., Cleveland. The boy 
standing at the side of the machine 
makes 600 barrel cores in a day, his 
earnings at this rate of production 
being $4.20. 

After the cores have been baked, 


they are taken to the filing and fitting 


( 


IN A JAR-RAMMING MACHINE 

department where they are prepared 
for insertion in the mold. Fig. 6 
illustrates the method used in filing 


and fitting together the three portions 


of the water jacket cores. Gages and 


templets, several of which are shown 
in the illustration, are used to insure 
uniformity in the product. When the 


jacket cores have been properly filed 
and fitted, they are daubed with black- 
ing and then are placed in the oven 


The 
of 


for a short time to set the wash. 
fitted at the 
60 per man per day. 


jacket cores are rate 
\s there are 20 separate pieces in a 
to 


sections, 


4-cylinder engine 
the 


core and insure 


proper fitting of these 
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the whole core is asembled on a board 


and then transferred to the mold as- 
sembling department, Fig. 5. 

In this department the cores are 
placed in their final position in the 
molds and the illustration shows the 
process in its various stages. The 


drag portions of the flasks, as received 
from the drying ovens, are placed on 
the assembling benches, each of which 
is equipped with an individual 
and a compressed 


light 
air The 
core which is to be assembled in the 
mold is placed at the left of the 
indicated in the illus- 
The assemblers become very 
expert and are able to put together 
from 20 to 25 molds in a day. 


nozzle. 


workman, as 


tration. 


Assembling Operations 


In assembling the cores for a 4-cyl- 


inder engine there are 11 operations, 
as follows: 
1—Set four small print cores in 


bottom of the mold. 

2—Set bottom jacket core. 

3.—Set middle jacket core and try 
for proper height with gage. 

4—Remove middle jacket core and 
set four small chaplets, which support 
the combustion chamber cores. 

5.—Test chaplets with a gage for 
proper height. 

6.—Set the four combustion chamber 
cores on the chaplets and test with 
two one for height, and the 
other for lateral displacement. Also 
ream out the center vents in the com- 
bustion chamber cores and daub these 


gages, 


cores and middle jacket core with 
clay wash. 
7.—Test intake core with gages. 


8.—Set middle jacket core over the 
combustion chamber cores and wet 
edges with water brush. 
9 —Set the four valve cores, 
are fastened by wires 


which 
extending 
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FIG. 8—CLEANING AND 


SAND-BLASTING 


DEPARTMENT 
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through the drag instead of being 
supported by chaplets. 

10.—Set intake core, which is also 
tied in place with wires extending 
through the drag. 

11—Paste and set top jacket core. 

The assembling work is so arranged 
that toward the end of the day, the 
completed molds are piled at the side 
of the assembling benches, to provide 
a surplus with which the molding 
floor gang can start the following 
day’s work. Special cast iron racks 
with sheet iron bottoms to prevent 
dirt falling from one mold into an- 
other, are used when the molds are 
piled in this manner. 


Finishing the Molds 


From the assembling department, 
the molds are carried into another 
portion of the shop and are arranged 
in floors, as indicated in Fig. 2. Here 
they are closed and arranged for pour- 
ing. The copes are closed over the 
drags and the barrel cores, which are 
shown clearly in Fig. 2, are set in 

Finally, the 
top slab cores are set in place and 


their proper positions. 
the molds are clamped. It should be 
stated that before the molds are 
closed they are carefully inspected 
with an electric spot light and any 
dirt which may be discovered is blown 
out with compressed air. At the same 
time tests are made with steel gages 
to be certain that the cores are in 
their proper position. 

The metal enters the mold through 
four drop gates formed in the dry 
sand slab covering core. The gates 
are distributed around the periphery 
of the barrel cores so that the metal 
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FIG. 10—GAS ENGINE CYLINDER 


flows into the cylinder from several 
points. 

A semi-steel mixture, containing 
from 25 to 30 per cent returned foun- 
dry scrap, from 20 to 25 per cent steel 
scrap and 55 to 45 per cent pig iron is 
used. A high grade northern foundry 
iron or a No. 1 charcoal pig is used 
in the mixture. 

The molds are shaken-out on the 
floor and the castings are removed 
for cleaning to the department illus- 
trated in Fig. 8 In the foreground 
in this illustration are a number of 
cylinders in the rough as they come 
from the molds. The cores are re- 
moved by pneumatic hammers, after 









































FIG. 9—STRIPPING PLATE MACHINES 


USED FOR MOLDING FLYWHEELS 


CASTINGS FOR MOTOR CARS 


which the castings are sand-blasted to 
impart a high finish. 

The shop has an output of about 
1,500 pistons per day. They are 
molded on stripping-plate machines, 
four pistons being cast in a_ single 
20-inch flask. The flasks are fitted 
with pouring basins and drop gates 
to insure clean metal. Fig. 1 shows a 
portion of the shop devoted to the 
production of piston cores. As _ indi- 
cated in this illustration, they are 
made in_ split 


boxes, but recently 
gang boxes have been introduced in 
which three cores may be made at 


one time. 
Molding Flywheels 


Fig. 9 illustrates two stripping plate 
machines used for the production of 
fan type flywheels. One machine is 
used for making copes and the other 
for molding the drags. One of the 
finished castings is shown between 
the machines in this illustration. The 
casting weighs 102 pounds and two 
men make 60 molds per day. The 
metal is fed into the mold through four 
drop gates from a pouring basin. 

The general layout of the Camp- 
bell, Wyant & Cannon foundry is 
shown in Fig. 11. The buildings form 
an L with a frontage of 400 feet on 
one street and 300 feet on another. 
The core room is placed in the ver- 
tex of the L so that the cores can be 
easily distributed to all portions of 
the molding floor. A narrow gage 
industrial railway reaches all portions 
of the shop and yard, and furnishes 
a means for handling material. The 
general foundry equipment includes a 
60-inch Colliau, and a 36-inch and 48- 








6 


inch Whiting cupola together with 
three Pangborn sand blast machines, 
three 16-inch Norton double emery 
grinders, a 15-ton Shaw traveling 
crane over the molding floor and a 
Standard rotary sand mixing machine. 
The sand blast machines are each 
placed in a separate compartment, 
as shown at the right in Fig. 8. These 
compartments have grating in the 
floors and are connected to an ex- 
haust fan system, which removes the 
used sand and dust. 


The officers of the Campbell, Wy- 
ant & Cannon Foundry Co. include 
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Graphite in Babbitt Metal 


A method of treating graphite to 
permit of holding it in suspension 
by babbitt metals, has been patented 
by R. T. Cole, South Portland, Me. 
The flakes of graphite are coated 
with copper and are stirred into the 
molten babbitt metal when at a low 
temperature. The deposit of cop- 
per, it is claimed, causes the flakes 
of graphite to become wetted by the 
babbitt so that they remain in sus- 
pension in the metal, instead of ris- 
ing to the top, as is the case if they 
are added in an untreated condition. 


January, 1913 


which increases their value for anti- 
friction purposes. 


The graphite must be in the form 
of flakes, as it cannot be copper- 
coated after it has been deflocculated. 
In its natural or flake condition, 
graphite will not mix with water, but 
rises to the surface and can be 
skimmed off. To get it to mix with 
water to form the familiar plumbago 
wash used on molds and cores, flake 
graphite is deflocculated. Graphite 
in flake form, is coated with copper 
by being placed in a solution of sul- 
phate of copper, together with pieces 
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FIG. 11—GENERAL LAYOUT OF THE CAMPBELL, WYANT & CANNON FOUNDRY CO.’S PLANT 


D. J. Campbell, president; Ira A. Wy- 
ant, secretary-treasurer, and G. W. 
Cannon, vice president. 


Casting Threads on Pipe 
Question:—Is it possible to cast a 
sharp V-thread on an iron pipe? 
Answer:—Casting a thread on a gray 
iron pipe, approximately 2% inches 
in diameter, involves some difficulties, 
although it is being done successfully 
at several plants, notably the Cast 
Thread Fitting & Foundry Co., Sen- 
eca Falls, N. Y. The thread custom- 
arily is molded in a dry sand core to 
retain the sharp outline necessary for 
the successful casting of this line of 
work. 


After undergoing this treatment it is 
evident that the babbitt is not in a 
sufficiently fluid condition to be cast 
into molds or bearings, and if it is 
reheated to the proper casting tem- 
perature, the copper coating will be 
dissolved from the graphite flakes, 
and the latter will then float and the 
good effects of the graphite will be 


lost. This is probably the reason 
why the inventor recommends that 
the metal be subjected to pressure 


while it is solidifying. It is un- 
doubtedly in a pasty condition and 
must be squeezed into the molds 
to obtain a perfect cast. Bearings 


made in this manner are claimed to 
have particles of graphite distribut- 
ed throughout the mass of the metal, 


of zinc. The mixture is then stirred and 
the particles of graphite become cov- 
ered with copper by galvanic action. 
The deposit is only light, and if a 
heavy coating is required it is neces- 
sary to deposit the copper by means 
of the electric current. After the 
graphite has become coated with cop- 
per, it is washed with water to re- 
move the excess of copper sulphate 
solution, after which it is dried and 
stirred into the molten babbitt. 


The Hauck Mfg. Co., Brooklyn, N. 
Y., manufacturer of kerosene torches 
and oil-burning appliances, has es- 
tablished a Pacific coast branch at 24 
California street, San Francisco, in 
charge of George P. Kittel. 
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Economies of Continuous Foundry Operations’ 


The Efficiency of the Conveyor Shop for Making Castings, with 
Data on the Cost of Installation, Operation, Repairs, Etc. 


HE. ADVANTAGEOUS results 


which have been attained by 
the use of the continuous 
methods in the foundry are: Reduc- 
tion in wages; reduction in number 


of operatives necessary for a given 
production, or increase in efficiency 
of labor; reduction in floor space; 
reduction in investment in_ small 
equipment, and reduction in foundry 
loss. 


Reduced Labor Cost 


The first item is reduction in 
wages. It is an economic fact that 
these can be somewhat reduced, due 
to the lessening of responsibility 
through simplification and reduction 
in number of operations per individ- 
ual, of mold-making and such other 
functions as make up the work of 
manufacturing any particular casting. 
If no labor-saving foundry machinery 
is used and skilled or well-organized 
labor is employed, this reduction in 
wage may be considerable, amounting 
in one instance to about 40 per cent. 
In that particular case, this saving 
alone would have justified the instal- 
lation, since it applied to about 100 
men and the whole installation cost 
about $40,000 exclusive of buildings. 

This average difference in wage 
applied to all of the labor employed 
in operating the continuous plant. In 
other words, if the continuous plant 
had been isolated, its total payroll 
would have been about 40 per cent 
less than the payroll in the original 
plant, the continuous plant produc- 
ing a slightly larger output at once, 
which increased considerably later on. 

Where molding machines are in 
use, operated by comparatively un- 
skilled labor, this wage saving may 
or may not exist. As an economic 
proposition it is possible, but it is 
not always practicable to take ad- 
vantage of it. This does not reason- 
ably mean that the continuous meth- 
od is inapplicable to such cases, as 
it is possible, by means of a properly 
planned continuous system, to obtain 
a greater output per man than with- 
out it. 

The greater output per man or 
greater efficiency may be enlarged 
upon as follows: Machinery improves 


*Presented at the Buffalo meeting of the Am- 
erican Foundrymen’s Association. 


the efficiency of labor in the foundry 
exactly as in any other art. In the 
foundry, this is developed in two 
ways: First, through having every- 
thing most conveniently arranged for 
the application of what manual effort 
the laborer is called upon to furnish, 


and second, by the substitution of 
operations performed or guided by 
machinery for muscular ones. The 


average increase of efficiency of foun- 
dry labor, due to the introduction of 
continuous 


methods, is about one- 
third. As a result of the study of 
foundries on work which can advan- 
tageously be done by continuous 
methods, it has been found that 
the efficiency of well-conducted, hand- 
operated foundries, though  vary- 
ing considerably, averages about 50 


per cent with a possible maximum of 
55 per cent. This means that the 
men do about half of the useful work 
which it is theoretically possible for 
them to do. 

the aver- 
per cent 


In the conveyor foundry, 
age efficiency is 
with 


about 65 
a possible maximum of about 
70 per cent. There is thus possible 
an average increase in labor efficiency 


of about one-third, with a _ possible 
maximum increase of about one-half. 
There are few, if any, continuous 
systems operating at higher than 70 
per cent, and this represents about 
the best plant efficiency, in my opin- 
ion, of which the foundry is capable 


today. Perhaps the permanent mold, 


when in successful general operation, 


will increase this somewhat. The 
above figures, are, however, large 
enough to be interesting to the foun- 
dryman. To be able to get out his 
present production by the use of 
about three-fourths of his men or to 
increase his production about one- 
third with his present force, is, with 
its collateral advantages, an attrac- 


tive proposition. 
Comparative Results 


The above limits of efficiency will 
reveal the reason why some foundries 
operating without the continuous sys- 
tem show practically as good results 
as some operating continuously. It 
is apparently possible in the same 
line of work to bring a well-organ- 
ized and administered hand-operated 
foundry up to an efficiency about 


By George K Hooper 


equal to that of a poorly designed 
and administered continuous foundry, 
making the operating costs of the 
two methods about the same. This 
should not militate against the con- 
tinuous method, however, since, as 
a general proposition, it is practically 
always possible to increase, by means 
of well-planned machinery, the effici- 
ency of hand labor, however great 
the efficiency of the latter may be; 
consequently, a properly-planned and 
operated continuous system cannot 
fail to produce lower costs than any 
hand method, provided the product 
be adapted to continuous handling. 


Reduction in Floor Space 


The foundry floor space necessary 
for a given output is practically cut 
in half. From my experience, I re- 
gard this as a safe statement. In 
one installation, 7,500 molds are pro- 
duced, poured and shaken-out on 7,- 
000 square feet of floor space. This 
comprises all floor space that is used 
in molding, melting, pouring, shak- 
ing-out and separating. The molds 
are the average snap molds. 

[In another, 7,200 molds averaging 
about 3.9 square feet per mold are 
produced, poured and shaken-out in 
a space of about 9,500 square feet. 
This space includes melting equip- 
ment and all conveyors. 

In another plant, 110 tons of iron 
have been poured per 10-hour day 
for 38 molding stations on a floor 
space of 12,800 square feet. I can- 
not the size of mold, 
as a wide variety of work is done 
in this foundry and the molds vary 
from snap sizes up to molds of about 
3 feet square. With foundry floor 
space worth an average of $2 per 
square foot, a direct comparison can 
be made without burdening this paper 
with it. 

Recently, 


give average 


there has been occasion 
to make a direct comparison in the 
design of a foundry with a present 
capacity of 18 tons and ultimate cap- 
acity of 50 tons. With the produc- 
tion question, the latter output war- 
ranted the introduction of continuous 
methods, and the floor space served 
for both tonnages; that is, 18 tons by 
hand and 50 tons by continuous op- 
eration, so that here is a case. where 
the continuous method required ‘only 








about 40 per cent of the floor space 
of hand methods. 

The preliminary plan has been re- 
cently completed for remodeling a 
foundry in which, by — continuous 
12,000 


and 


operation, there will be about 
molds per day 
shaken-out in about 12,000 square 
feet. This installation is planned to 
handle a_ varied work, both 


made, poured 


line of 


cored and solid, from molds made on 
small hand squeezers up to molds 
made on molding machines, and as 


heavy as a can 


handle. 


man conveniently 

The investment in individual equip- 
ment will diminish about as the num- 
ber of diminishes, or as 
their efficiency increases. 


operatives 


Reduction of Foundry Loss 
invariable ac- 
companiment of continuous methods 
and the reason is not far to 
The more frequently the average 
workman performs an operation, the 
more skillful he becomes; consequent- 
ly, the smaller will be his percentage 
of failures. When he is confined to 
doing a few simple things 
by machinery, his skill is noticeably 
greater than when he does a greater 


Reduced loss is an 


seek. 


assisted 


number of things unassisted by any 
mechanical device. Therefore, I find 
that the foundry loss under well- 


planned continuous operation is only 


about one-half to two-thirds of that 


by hand operation. This disposes at 
once of the oft-repeated 
that the mold maker must pour his 
own molds in order to secure the best 
As a result of experience, I 
can say that better results 
are obtained by continuous operation 
the mold not 
pour his own molds, than when the 


contention 


results. 
average 
in which maker does 
same molds are made and poured by 


the individual. It is obvious 
that a 


molds, 


same 


who does nothing but 


which 


man 


are brought be- 
him in a convenient 
acquire greater skill in pouring 
one who does many other things 


It has been demonstrated in 


pour 
fore position, 
will 
than 
as well. 
one continuous system that the pour- 
can be 
with 
so far as the casting is concerned. 


automatically by 
results 


ing done 


machinery satisfactory 
the 
advantage of specialization with which 
all are the first con- 
tinuous plant with which I was con- 
nected, any able-bodied foreigner was 


It is but another example of 


familiar. In 


taken for the pouring gang. These 
men each poured about 300 hand 
ladles per 10-hour day in molds of 


varying pattern, and weight and the 
foundry loss was but two-thirds of 
the loss on the same patterns when 


run on the floor. This division of 
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responsibility introduces no compli- 
cations, and does not interfere with 
the establishment of piece-work rates. 
With the sub-division and _ simpli- 
fication of operations and the present- 
day knowledge of patternmaking, gat- 
ing, shrinkage, etc., there is no trou- 
ble in defining the responsibility of 
any foundry operative on work which 
can be made continuously, so that 
piecework rates may be applied to 
any desired operation and the pour- 
ing can be separated from the mold- 
making with no lessening of respons- 
ibility and no increase in loss. 
The reduced percentage of loss 
ferred to is 


re- 
also evidence that no 
to molds, cores or 

the the 
molds upon or transporting them by 


means of the conveyor. In 


damage occurs 


castings through placing 
my ex- 
perience I have yet to see a properly- 
designed system in which any damage 
has resulted to the from this 
cause. To determine this point for 
myself, I have in the past subjected 
molds to violent treatment for the 
purpose of determining their capacity 
for enduring handling of this nature, 
and have settled to my satisfaction 
that no apprehension need be felt 
on this with the average sand 
mold. 

The mechanical handling and prep- 


molds 


score 


aration of molding sand brings about 
an improved condition as_ regards 
foundry loss, since the sand is brought 
to a much uniform 


more temper 


than is possible in any other way. 


wet sand on 
are eliminated 
mechanic- 


Blows due to 


the 


spots of 
the mold 
when the sand is tempered 
ally. 


face of 


Summarizing the results to be 
tained as shown by the 
data compiled from 
savings to be 
one-third to 
half on one-third on 
spoiled work and about one-third in 
individual equipment. 


at- 
foregoing 
the 
about 


experience, 
made 
one-half on 


average 
labor, one- 


floor space, 


Investment 


The 


investment in apparatus nec- 
essary to accomplish these results 
varies with conditions. The first in- 


stallation handled by the writer cost 
approximately $40,000. <A report just 
has been made upon a lot of foundry 
work in which the necessary appara- 
tus is estimated to cost approximate- 
ly $25,000 installed, and another in 
which the equipment is estimated to 
cost approximately $260,000, and still 
another in which the sand-handling 


apparatus only is estimated to cost 
approximately $22,500. Another com- 
plete system, under rather difficult 


installation conditions, cost approxi- 


mately $30,000 for apparatus. 
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As a result of an experience of 
more than 10 years with this class 
of apparatus, the confident statement 
can be made that the life of the ma- 


chinery is safely within the limits 
of average depreciation as applied 
to manufacturing equipment. The 


first installation with which the writer 
was connected 12 years ago is in suc- 
cessful operation today. I was in- 
formed that one conveyor belt, which 
in service was exposed to difficult 
conditions of heat and wear, ran for 
11 years before requiring replacement. 

Another system which has been in 
operation over nine years, in which 
all of the original apparatus has been 


and is now in continual use, aside 
from annual replacements of  por- 
tions of the distributing sand con- 


veyors, shows today every indication 
of carrying on its functions indefinite- 
ly. There are other systems in use, 
some of which have been in continu- 
ous operation at full capacity for 
more than 20 years, so that from 
the mechanical and structural view- 
point, there can be no doubt that 
successful apparatus can be built for 
the service. 


Stoppage of Continuous 


The fact that these plants have 
been operating successfully for years 
refutes the argument often advanced 
that with the continuous system the 
eggs are all in one basket and the 
fear that when anything stops the 
whole plant must stop, and consider- 


Operations 


able loss result. The fear is an idle 
one. In the first place, in a proper- 
ly designed system, everything need 
not stop when any one _ function 
stops. In such a system each opera- 
tion is allowed enough capacity in 


material, space and time to enable it 
to proceed for a considerable time 
during any stoppage of the other op- 
erations. Any operation can, there- 
fore, lay up a small surplus of pro- 
duction should there be any delay to 
the others. When all are again in 
complete operation after any tempor- 


ary stoppage the apparatus will run 
for a short while at maximum load- 
ing until the average condition is 


again attained. 

It already has been indicated from 
the general life of existing apparatus 
that with a properly-designed plant 
no fear of break-down need exist. 
Short stoppages occur for various 
reasons in probably every continu- 
ous plant in the country, with prac- 
tically no effect on the volume of pro- 
duction. Five per cent loss of time 
from all causes is customarily  al- 
lowed in planning the operating sched- 
ule of any system on any particular 
work, and from experience I would 
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say that this is a very liberal allow- 
ance. 
The idea is prevalent that the con- 


tinuous system can be used only by 
manufacturers producing only a_ single 
product. This is erroneous. I have 
never come in contact with a foun- 


dry which produces one single thing 
and that without any variation. As 
a matter of fact foundries, even when 
producing but one line of product, 
have a great variety in patterns and 
sizes and these varying patterns are, 
as a rule, put as far as possible into 
molds of uniform size. 

that the first successful 
systems were developed to handle a 
single line of product, probably be- 
cause it was felt that the uniformity 
of the castings would render the 
problem easy of solution. It is 
doubtful if the designer realizes how 
great and important was the uniform- 


It is true 


ity of the molds, irrespective of the 
kind of castings produced. At any 
rate it must be obvious that what 


they have done with a given number 
and size of molds any one else should 
now 


be able to do. 


Variety of Molds 


very foundryman will realize that 
the variation is not great in the time 
of making many of the molds in his 
plant, even though the patterns may 
vary 


magnitude and 


A glance at his piece- 


considerably in 
complication. 
work rates would probably show him, 
that he has patterns of widely vary- 
ing size and form for which he pays 
the same rate per mold, which means 
that the 
each pattern are put up per day. 


molds of 
For 
all practical purposes, so far as foun- 


same number of 


dry labor is concerned, these patterns 


can be considered on an_ uniform 
basis. 
that 
shape of molds is not necessary for 
the application of the continuous 
system, as slight variations of form 


and speed in the mold conveyor en- 


Experience proves, however, 


exact uniformity in size and 


able it to properly handle wide vari- 
ations in form and number of molds. 
On the first system which I installed, 
the molds varied 100 per cent in 
weight and about 40 per cent in time 
required in making, and these varia- 
tions were perfectly accommodated by 
the system. Also, there was con- 
siderable variation in pattern, so that 
the apparatus and men were called 
upon to handle a considerable vari- 
ety of work. 

In considering continuous 
tion, therefore, the mold 


opera- 
is the unit 


on which the functions of the ap- 
paratus are based. 
Accepting then all of the above 


evidence, the following example taken 
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from experience shows what can be 
expected of a properly designed plant. 
In a foundry investigated 
operating on a 


recently, 
general line of 


chinery castings, the 


ma- 
following com- 
parison exists: 


HAND-OPERATING CONDITIONS 


Production per day............ 12,000 molds 
MOOG CORNICE 4c cc ciicicecs 18,300 sq. ft. 
Beye Tue PGF Year. .... 5s .ss ce 3u0 
Molding machine operatives..... 112 


Average production per molding 


machine hand per day........ 108 molds 
(Maximum product, 209. Mini- 

mum product, 62.) 
Average foundry loss........... 5 per cent 
Average earning per day of mold- 


ing machine hand ..... [re ere $2.47 
Shaking-out, tempering and clean 

ing up is done by a separate 

laboring gang with one laborer 

to six molding floors. 
Average cost per mold, including 

cost of laboring gang......... $9.0259 
Average cost per operative of in- 

dividual equipment. such as 

molding machines, bottom- 

boards, flasks, bands, weights, 

O.. &. PSSA eee Tereweianeenes $225.09 
Total cost of above individual 

RAGE sce eiwesdveacuses $25,200.00 
Bette Dee GR wah gcds cactccun 2 


Continuous Operating Conditions 


Since two heats per day run 


the 
more advantageously used than with 


are 


in this foundry, floor space 1s 


one heat per day, and the saving in 


floor space is about one-third instead 
of one-half. 
CONTINUOUS OPERATING RESULTS 


ROMEO GOGUUNE waiindicscvedexceds 
Production per day 


11,500 sq. ft. 
12,00) molds 


Cost of conveyors, motors, hop- 
pers, etc., installed, including 
OEGGE DEMME ci Gen iiges scandens $35,000 


Comparison of Operating Costs 


this 
there 


From experience in 
character of work, 


increase in 


general 
should be 
an average efficiency in 
this plant by continuous operation of 
40 per cent, since the present methods 
are low in efficiency. This represents 


a decrease in labor cost per mold, 


taking due account of laboring gang 


and other assistance of $0.0074 per 
mold. 
Cost oF HAND AND CONTINUOUS OPER- 
ATIONS. 

34,000 SINS HEF GOP ccccccsscewces $ 88.80 
Taking account of previously men- 

tioned 5 per cent loss of running 

time, this would yield 285 days 

running time per annum. 
Total labor saving per annum...... 25,308.90 
Saving in fixed charges on floor space 

saved at 12 per cent per annum 

(18,000 11,500) “ $2.00 x ? 

WO GO. ecvden curser aceachiacaees 1,560.09 
Saving in fixed charges on individual 

equipment saved at 20 per cent 

per annum. $25,200 x 40/140 

ie, Ge EE ke eee waa eho cleus 1,440.00 
Saving in foundry loss per annum at 

1/3 of 5 per cent is 1/3 X 5 per 

cent 1,200 molds (0.0259 - 

100 per cent fixed charges) x 285 

Me «aida we cdodaeunsundetuwiavad 3,312.90 
Total savings per annum........... $31,629.00 

To be deducted from this will be 
operating charges as follows: 
Interest and depreciation at 20 per 

cent per annum on investment of 

SEO Sh “wiatudnasbdeabeieweens aa $ 7,009 
OE 2 cred let aataddaes + sence &s< 2,750 
Repairs and replacements ..........- 800 
Total annual charge ........cccceee $ 10,550 
Net saving, $31,620 — $10,550....... 21,050 


This represents on the investment in 

apparatus of $35,002 a percentage 

Ps dgaaks cancovak aadumeenieeue 60 per cent 
found necessary to 
build an entirely new casting shop 
adjacent to a present foundry plant 
the building and equipment 
would be somewhat increased 
may be assumed as follows: 


Floor space 11,509 sq. ft. at $2...... $ 23,000 
Individual equipment 100/140 x $25,- 

Re « .dtelidedecaesvidswartuwsws sas 
Conveyors, motors, power plant, etc.. 
Cupola and miscellaneous apparatus... 


cost 
and 


18,000 
35,030 
9,000 





Total investment 
Hence the $21,050 savings represents 

on the investment in a new casting 

MENG 03: - aoaaddemewnsans cede ceca een 


Molds 


question of 


Minimum Number of 
An _ interesting 
the 
which 


course 
minimum number of 
this apparatus 
be profitably operated? 
Assume that a foundryman would 
not be willing to install any appara- 
tus which would return him a smaller 
average saving than 10 
his total investment; 
paratus can be 
plant 


is, what is 


molds on could 


per cent on 
the ap- 


present 


then if 
put into a 


existing which would involve 
$85,000, miscel- 
laneous apparatus on hand, amounting 


to $9,000, the investment in the plant 


less the cupola and 


would be $76,000, and we have the 
following charges: 
SO Dek COME OF S7G Oc oss. oc cncewces $ 7,600 
Interest and depreciation charges as 

ee Pe ae ny EES 7,00) 
Due to smaller output power would 

be 80 per cent of $2,750........... 2,200 
Repairs, 9) per cent of $800......... 72) 
CGE SEINE ho akan eee eee $ 17,320 

Since $31,620 is the gross saving on 
a product of 12,000 molds per day, 


the number of molds necessary to 


make a gross saving of $17,520 is 
17,520 
—— X 12,000 or say 6,650 molds 
31,620 


per day, a production of 6,650 molds 
per day would, therefore, be the rate 
of operation of a 12,000-mold appara- 
tus still returning 10 per cent on the 
investment. 

It is obvious that an apparatus de- 
signed for about 5,000 
cost considerably 
and its repairs, 
costs 


would 
than $35,000 
and power 
would less than the 
figures previously given and the sav- 
ing to be made would be considerably 
more than 10 per cent. 

It is beyond question that the ex- 
perimental period of this method of 
working can reasonably be consider- 
ed at an end. It will be found that 
there are enough systems in success- 
ful use, extending over a long term 
of years, to warrant the belief that 
there is no difficulty in designing ap- 
paratus for handling any particular 
product. I believe, from experience, 
and study, that the foundryman who 
is making upwards of 5,000 molds of 
fairly uniform size per day at any 


molds 
less 
housing 


also be 
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efficiency less than 50 per cent (and 
this includes. practically all who are 
using hand methods), will be behind 
the times and unable to compete if 
during the coming five years he does 
not equip his plant for operation in 
this way. He is, in fact, losing 
money today, as the foregoing figures 
show. 


Sponginess in Radiator Castings 
By W. J. Keep 


Question: —What causes sponginess in 
radiator castings, particularly at the 
intersections of the cross bars? The 
mixture we are using analyses as fol- 
lows: Silicon, 2.22 per cent; man- 
ganese, 0.62 per cent; phosphorus, 
0.644 per cent, and sulphur, 0.06 per 
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An Economical Method of Mold- 
ing Stair Risers , 


By James F. Napier 
In our foundry we do a large 
amount of architectural iron work and 
among the castings we make are stair 
risers. To mold these economically, 
a simple, but effective method has 
been devised. In the accompanying 
illustration, Fig. 1, is the pattern board 
with both halves of the pattern fast- 
ened to its face, which is used for 
making both drag and cope halves of 
the mold. This board is 4 feet, 8 
inches x 2 feet, 6 inches and will make 
castings up to 4 feet long. The pins 
employed are shown in Fig. 3 and are 
used on the drag, cope and pattern 
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PATTERN BOARD, FLASK PIN AND SECTION STAIR RISER CASTING 


cent. We experience this difficulty 
frequently and we have been unable 
to locate the cause of our trouble. 
Answer:—Your mixture is_ entirely 
satisfactory, although there is a pos- 
sibility that occasionally a car of coke 
which you receive contains high sul- 
phur, At the point where sponginess 
occurs, the section of the casting 1s 
increased in thickness by the bosses 
around the nipple openings and the 
cross bars. Frequently, spongy spots 
occur the thickness of the 
casting is increased over that of the 
usual section. To overcome this 
difficulty, chills can be provided at 
these points to set the iron quickly. 
These chills should be coated with 
machine oil, but they need not be 
used unless this difficulty continues. 


where 


board. Fig. 2 is a section of the cast- 
ing, A By being the face of the board, 
which also is the joint of the mold. 
The pattern also is split on this line, 
the two halves being placed side by 
side on the face of the pattern board 
with the 

It is obvious, therefore, that 
both and halves of 
the pattern are mounted on the same 


the runner between two 
halves. 
since cope drag 
side of the pattern board, it is pos- 
sible to pour two castings in one 
mold, one-half of the pattern form- 
ing the cope of the one casting and 
the other half, the drag. This same 
method of molding can be applied to 
similar work and results in the pro- 
duction of two castings for practically 


the same amount of work formerly 
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required when molding only one pat- 
tern in a flask. 


Vast Coal Reserve 


The known coal fields of the United 
States embrace a total area, accord- 
ing to the United States geological 
survey, of 310,296 square miles, to 
which may be added something over 
160,000 square miles of which little is 
known, but which may contain work- 
able coals, and about 32,000 square 
miles where the coal lies under heavy 
cover and is not considered available 
under present conditions. The supply 
of coal before mining began is esti- 
mated to have been 3,076,204,000,000 
short tons, of which  1,922,979,000,000 
tons were considered to be easily ac- 
cessible and 1,153,225,000,000 short tons 
to be either so deep or the beds so thin 
that they are accessible only with dif- 
ficulty. Classified the 
character of the coal the original sup- 
ply consisted of 21,000,000,000 short 
tons of anthracite, 1,661,457,000,000 
tons of bituminous coal, 650,157,000,- 
000 tons of subbituminous coal, and 
743,590,000,000 tons of lignite, the sup- 
ply of bituminous coal being some- 
thing more than that of all other 


according to 


grades combined. 

The total production of coal to the 
close of 1911 has amounted to 2,270,- 
798,737 short tons of anthracite and 
6,468,773,690 tons of bituminous coal, 
or an aggregate of 8,739,572,427 tons. 
This total production to the close of 
1911 represents, including the waste 
of coal in mining, an exhaustion of 
the beds equal to 14,181,980,000 short 
tons, or somewhat less than 0.5 per 
cent of the original supply. In other 
words, the quantity of coal still re- 
maining to be mined amounts to 3,- 
062,022,020,000 short tons, or a little 
more than 99.5 per cent of the origi- 
nal supply. The annual rate of ex- 
haustion at the present time as rep- 
resented by the production in 1910 
and 1911 is 0.025 per cent of the sup- 
ply. The quantity of coal still in the 
ground at the close of 1910 was 6,000 
times the production of that year, ‘or, 
estimating a half ton of coal lost for 
every ton recovered, the supply is 
equivalent to 4,000 times the present 
annual rate of exhaustion. 


William Mintie, of Waterbury, 
Conn., has become associated with the 
F. L. & J. C. Codman Co., Boston. 
Mr. Mintie will have charge of sales 
in the New York City territory. 


The general offices of the Oxweld 
Acetylene Co., Chicago, have been 
removed to its new plant, located at 
Thirty-sixth street and Jasper place. 











Making Patterns for Mlachine-Mlolded Gears-llll 


Methods of Molding Bevel and Spur Gears, with 
Hints Regarding the Setting of the Tooth Block 


HILE the gear block is the 

most essential, it is not the 

only element required for the 
molding of gears. Other parts are 
necessary, and the number depends on 
the kind of wheel and its fittings. The 
simplest is a spur wheel. The fitting 
of shrouds or capping to the teeth 
adds .to the work. Bevels are not so 
simple. When these are made, sweep 
boards are required. In each, also, 
two methods are adopted, one being 
that of sweeping the tops directly, the 
other that of ramming them on 
dummy molds previously swept with 
a board. Also, the interiors of gears 
are made variously, depending on their 
design. Only plated wheels have their 
interiors swept-up, and these can be 
cored with ring cores. Gears con- 


taining arms are cored with loose 
cores laid upon a plain, swept-up bed. 
Practically all gears have arms of H- 
section, not because those of T and 
cross-section cannot be made, but be- 
cause the H-section is the most easily 
formed in cores, and, in addition, it is 
the best section to employ. Gears 
also are cast to other gears, to 
clutches, special bosses or with vari- 
ous fittings. The largest gears usually 
are molded on the floor while medium 
and small sizes are molded on the 
molding machine table. 


Molding Spur Gears 


With reference to the sweeping and 
ramming of the copes and drags of 
these molds, the simplest example is 
that of spur gears. The section of the 


By Joseph Horner 


casting is drawn as a convenient guide 
to the molder, on a sweep board as 
shown in Fig. 23. A plain top, with 
the exception of the boss is swept by 
the edge A, and the bed which corre- 
sponds with the width of face of the 
wheel, is swept by the other edge, B, 
the board of course being turned over 
from one edge to the other. The end 
next to the teeth is sloped to prevent 
the sand from falling down, a space 
being left within which the teeth are 
rammed. The boss in the top is made 
as a pattern, and is centered with a 
hole through which the sweeping bar 
is passed. The top may be swept di- 
rectly and turned over on the mold, 
or a dummy mold may be swept and 
a top rammed upon it. The first is 
suitable when top and bottom flasks 


































































































SWEEPS AND OTHER DEVICES FOR MOLDING GEARS 
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are used, the second when. the wheel, 
being large, is molded on the floor, 
and covered with a plain cope set with 
stakes. 

The position which the tooth block 
occupies in relation to the mold struck 
by this board, is indicated by the 
drawing on the board, the points of 
the teeth coinciding with the bottom 
of the sloping edge. Often, however, 
this edge is carried further out to 
leave ramming. space. In Figs. 
24, 25 and 26, is shown the method of 
moiding the teeth of a _ two-tooth 
block. Fig. 24 illustrates the tooth 


more 
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and that of the nails, by the dotted 
lines. The stripping piece which is 
held down on the sand by the right 
hand during the withdrawal of the 
block, is shown in Fig. 25, at B. Fig. 
26 shows a number of teeth rammed 
and the way in which the block, 4, 
is moved around. 


Radial Setting of Block 


With reference to the correct radial 
setting of the block, the edge of the 
wall of sand, although cut as shown 
in 23, would not accurate 
enough for setting the block. A radius 


Fig. be 
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of the teeth flanks depends, and with 
a level against the points, Fig. 27, on 
which the vertical truth of the roots 
and points depends. 


The section of the arms in Fig. 23 
is more easily produced than any 
other. The core box frame is made, 
as indicated in Fig. 28, in the form of 
a segment of a circle, its inner work- 
ing faces being set to one-sixth of the 
circle if six arms are to be made. to 
one-eighth if eight arms are required, 
etc. The inner or working face of the 
swept piece forms the inside of the 
rim. Within this segmental frame the 
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block as set for the commencement of 
the block 
laid against each of the outer faces of 
the teeth the 
when the space has 
rammed tooth block 
and to a distance 


ramming operation. A is 


to confine sand, and 
first tooth 
and the lifted 
moved around of 
one pitch the sand just rammed sup- 
ports the sand of the next tooth space 
rammed, and the thicker block, A, 
then retained until the last 
tooth space is reached, when it is no 
longer required. 
vation, 


been 


only is 
In the sectional ele- 
the the 
vents is indicated 


Fig. 25, direction of 


bv 


the black lines, - 


PLAN AND SECTION OF GEAR 


24, 


between 


is cut to the exact 
the tooth point and 


the sweeping bar, as shown in Fig. 23. 


strip, C, Fig. 


length 


Frequently, a gage strip is nailed on 
the board at D, Fig. 23. 


a guide for making measurements. 


This serves 
as 
The radius strip is used as indicated 
Fig. 24, block 


fixed before 


in the 


and is and 
this the carrier 
arm is lowered into its place with the 
block. As the block may 
screwed out of truth on the carrier, -it 
is checked with a spirit level on the 
E, Figs. 24 and 25, for horizontal 
truth. which the 


set 
in way 


become 


top, 


on vertical accuracy 


MOLDS 


boss and arm pieces are all fitted 
loosely without screws, and rammed. 
The core is carried on a grid with one 
eye in the center or three eyes if it is 
of large dimensions. The upper part 
of Fig. 29 illustrates the core in per- 
spective, as it appears when the box 
parts are withdrawn, with the excep- 
tion of the three lower ribs which are 
drawn back horizontally. All the 
other parts removed are shown in the 
lower part of the illustration. 

These cores are preferably made of 
core sand and dried, but they fre- 
quently are made of green sand and 














January, 1913 


only skin dried. They are set by 
measurement only, core prints being 
unnecessary. The method of measure- 
ment adopted is that of gage strips of 
wood planed to the thickness of the 
arms and rim and inserted between 
the cores and rim, Fig. 30, the cores 
being then adjusted on the swept bed 
until the strips just fill the interspaces. 


This illustration also shows a core in 
vertical section. 

If half-shrouding is done to 
strengthen the teeth and to insure 


smooth operation, the edges of the 
board are cut as shown in Fig. 31, 
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When a bevel gear is molded, the 
board is cut as indicated in Fig. 34, if 
the top is to be swept direct. The 
gear section is drawn on the board. 
It is set horizontally with a level at 
A, before the bolts are tightened. 
The block is set for radius with a 
strip, A, after the bed has been swept. 
The upper part of Fig. 36 illustrates 
the appearance of the mold in plan 
after several teeth have been rammed, 
and the mold is shown in section in 
the lower illustration with the block 
in position for ramming the teeth. 

The board in this instance is cut to 
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cides with the interior of the rim, and 
the arms are laid in loosely. Fig. 
39 illustrates the method of making 
the core which is built on a grid with 
an eye for lifting it. The top is swept 
by a board guided radially by a tem- 
plet boss. Fig. 40 is a section of the 
mold with the cores in place. 

If a dummy top is rammed and 
swept, on which the cope is to be 
mnade, the edge of the board for the 
dummy is cut as indicated in Fig. 41. 
The dummy is rammed and _ swept, 
and the top is rammed before the bot- 
tom is finished. When the cope is 
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FIG 

















assuming that the top or cope as well 
as the bottom or drag is to be swept 
direct. This is a case which is typical 
of a good deal of work in which the 
top is rammed on a dummy mold in 
preference to direct-sweeping. It is 
done more frequently with bevels than 
with spurs, and more often with large 
gears than with those of small dimen- 
sions. Fig. 32 shows a board cut to 
sweep a dummy top and Fig. 33 is a 
cross-section of the mold made in the 
floor, and covered with a flask ram- 
med on a dummy top. 


THE 


USE OF SWEEPS IN 
the same angle as the points of the 
teeth, as the sand will not fall as it 
would in the spur wheel mold, the 
teeth of which are perpendicular. In 
Fig. 34 two gage strips are shown at 
a a, nailed to the The space 
between them is of the same width as 
the strip, and corresponds to the joint 
b and b. This facilitates 
ting the board. In Fig. 37 the board 
has been turned over into the position 
for sweeping the cope direct. The 
Fig. 38. The 
working face of the sweep piece coin- 


board. 


faces, set- 


core box is shown in 


GEAR MOLDING 


removed the sand is dug out and the 
bottom portion swept, the board be- 
ing set on the mold 
jointing edge at a, and 
rammed as in Fig. 36. 


joint 
the 


by the 
teeth are 

The principal reason why a cope is 
often rammed on a dummy mold in- 
stead of being swept directly is, that 
under certain conditions, it is a more 
accurate method. It is, therefore, 
adopted when the lower mold is made 
in the floor, and covered with a top, 
set with stakes; but when, as is custo- 
mary when making smaller gears, cope 
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FIG. 46 








SECTIONS OF A GEAR MOLD WITH SWEEPS FOR THIS WORK 
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and drag flasks are used, the top is 
swept directly. In the latter case it 
is easy to insure the concentric rela- 
tions of the bottom and top sweeping 
edges. 


Fitting the Cope and Drag 


The fitting of the cope and drag 
halves of the mold is not one of slight 
importance, because if the top sand 
presses hard on the bottom sand, 
whether that of mold or cores, a 
crush is inevitable. It is better to 
leave a slight clearance with a result- 
ing fin, and this is often done inten- 
tionally. 

In Fig. 41 the sloping joint at A, 
next to the ends of the teeth, is 
rather steep, and it marks about the 
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of a crush is avoided. 

Fig. 42 is a section through a miter 
gear in which the teeth are half- 
shrouded. The shroud on the minor 
diameter is swept by the board, but 
on the major diameter the recessed 
portion included between the ends of 
the teeth and the face of the shroud 
is made with a ring core in one piece 
if of small diameter, but in segments 
if large. The top may be molded di- 
rectly, or rammed on a dummy. The 
board, Fig. 43, is shown as cut for 
the latter method, and set for sweep- 
ing the dummy on which to ram the 
cope. The sweep boards for helical 
spurs and bevels do not differ from 
similar boards for ordinary spur and 
bevel gears. 
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frame for every core box is shown in 
Fig. 46. It has a triangular, ma- 
chined cast iron base. To this are 
bolted two sides about a foot deep, 
pivoted at a, the object of which is 
to permit of setting the sides in- 
wardly to angles other than 60 de- 
grees for gears having more then six 
arms. These sides are bracketed as 
shown to resist any tendency to tilt 
when ramming. The pieces compris- 
ing the box are all loosely laid in. 
The sweep piece is prevented from 
being rammed out by two supports 
laid between it and the return flanges 
on the sides. In the shop where this 
was used, gear wheel molding was a 
specialty and the cost of the box was 
soon saved. 
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FIG. 47—SECTIONAL GEAR TEETH PAT 


limit at which a cope can be lifted 
off a dummy mold without risk of 
crushing the sand. With a flatter 
bevel gear it is customary to termi- 
nate the top at b, and to fill the space 
between b and c with segmental cores 
to form a zone or ring. There is an 
advantage in doing this even in bevels 
such as shown in Fig. 41. After the 
teeth are rammed they extend into 
the top and their ends are liable to 
be crushed by the lowering of the 
cope. With ring cores the danger 
of crushing is eliminated, the core seg- 
ments being laid up against the ends 
of the teeth. When these are not 
used, it is customary to strike the 
top just a trifle larger in diameter 
than the outside of the teeth. A 
slight fin is then formed which is 
readily knocked off, but the damage 


NUMBER OF TEETH AND PITCH 


The boards for worm gears are 
shown in Figs. 44 and 45. The first 
strikes the cope direct, the second, a 
dummy on which the actual cope is 
rammed. In all work of this kind, 
every piece, block, boards, arm _ sec- 
tions, radius strip, etc., is stamped 
with the number of teeth, pitch, pitch 
diameter, and all the parts are tied 
together when they are placed in pat- 
tern storage. 


Patterns and Core Boxes for Gears 


An illustration of tooth blocks, 
boards and core boxes, made in the 
shops of David Brown & Sons Ltd., 
Huddersfield, Eng., is shown in Fig. 
47. An iron box used ‘by the writer 
many years ago to save the labor and 
expense of making a separate wooden 





TERNS AND CORE BOXES; ALL THE PARTS ARE NUMBERED TO INDICATE THE 


Coking Coal Investigations 

Investigations on the coking of coal 
at low temperatures, carried on at 
the engineering experiment station at 
the University of Illinois, have shown 
that coal, modified by the application 
of moderate heat, gains valuable prop- 
erties and that it retains a high cal- 
orific value. In the use of certain 
types of coal, such as those of the 
central west, the problem of putting 
the residués into marketable condi- 
tion demands a solution before the 
process can be made an economic 
success. 

The value of all the gold produced 
in the United States from 1792 to the 
end of 1911 is estimated at $3,358- 
463,500; the value of the silver at 
$1,629,972,000. 
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HE AVERAGE plater fills his 

nickel tank with nickel solution, 

and after placing the anode rods 
in position, proceeds to suspend the 
anodes along the rods at distances of 
from 2 to 6 inches from each other. 
While this method may result satis- 
factorily, it is not economical prac- 
tice. It is conceded by platers that 
the anode is the most economical 
source of metal supply in a depositing 
bath, especially a nickel bath. Yet a 
surplus of metal suspended in a bath 
is idle money for the firm and an un- 
necessary stock of material in the 
plating department. To avoid this 
extra expense and to equip the bath 
with sufficient metal for all purposes, 
we recommend the following method 
of adjusting the anode surface. 


Method of Adjustment 


After the solution has been _ pre- 
pared and has cooled, connect an 
ammeter in the tank circuit and open 
the rheostat freely; then suspend a 
few anodes on each anode rod and 
proceed to hang in work, properly 
prepared to receive a deposit. Con- 
tinue to place work in the tank until 
the ammeter indicator ceases to reg- 
ister an increase in amperes. Next, 
suspend more anodes, then more 
work, noting the amperage increase 
from time to time. Continue to thus 
alternate anodes and work until bath 
is filled with work and the ammeter 
indicates only a _ slight increase of 
current with the introduction of the 
last anode suspended. If the load is 
an average one, and the ammeter is 
closely watched, the anode surface 
will be just sufficient to treat such a 
load and eliminates, to a large extent, 
the risk of burned work. In many 
cases, by following this plan, the 
plater has learned that he has form- 
erly been using more anodes than 
necessary, while others are readily 
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convinced that they have _ hitherto 
employed insufficient metal. 


When flat or corrugated shapes are 
used, the anode surface of both cen- 
ter and side rods of a double tank 
will usually be nearly equal, owing 
to the fact that the actual working 
surface of these styles is small com- 
pared to their weight and bulk, but 
when elliptic, crescent, diamond or 
similar shapes of narrow anodes are 
employed, the center rod may con- 
tain a larger number than the side 
rods and thus facilitate a deposit of 
uniform thickness upon both sides 
of the articles being treated without 
turning during the time of deposition. 
The reason for this is that the center 
row of anodes feeds from both sides, 
while the side row feeds only from 
one side, the center row, therefore, 
treating twice the amount of surface 
that the separate side rows treat. 
Electricity always seeks the easier 
path and naturally passes down the 
center rod more easily than the side 
rods, as there are attractions on either 
side. This double attraction con- 
sumes metal in proportion to the sur- 
face of work exposed and _ current 
available and, therefore, the center 
rod should be filled to its capacity in 
order to meet the demands properly. 
By actual tests, the work plated in 
baths equipped with equal numbers 
of anodes on each rod shows an un- 
equal deposit, the difference  de- 
pending upon the cleanliness of con- 
nections and the conductivity of the 
solution. When treating narrow ar- 
ticles or small pieces on holders or 
wires, we favor the narrow shape of 
anode, while for stove work of large 
dimensions or other cast iron articles 
exceeding 6 inches in width, the cor- 
rugated style meets every require- 
ment if the edges of work are about 
parallel with the center of the anodes 
opposite, thus allowing the edges of 
the anodes to act more directly upon 


IN IM SIO De 


Equipment and Management of Nickel Baths-Il 


the center of the article being plated. 

A cloth anode protector, made in 
the form of a bag into which the an- 
ode is placed, is an excellent acces- 
sory of the nickel bath. The pro- 
tector is made of coarse factory cot- 
ton or cheesecloth and prevents the 
fouling of the solution by the usual 
accumulation of foreign matter and 
loosened particles of nickel oxide. 
Such bags are especially useful when 
the work reaches nearly to the bot- 
tom of the tank. Careless workmen 
sometimes ruin a batch of work by 
scratching the anodes when placing 
work in the bath. The anode pro- 
tector prevents damage in such cases 
unless the bag is torn. 


Basket Anodes Too Bulky 


Basket anodes for the reduction of 
broken anodes and pieces are usually 
too bulky to be practical in double 
baths of ordinary dimensions. These 
pieces may be cleaned and tied to a 
clean, thin, old anode which has its 
hooks intact and the whole wrapped 
with one thickness of cotton. This 
is used as an ordinary anode and as 
a result there is no waste of metal. 

Nickel anodes without a _ metallic 
tone, when struck with a hammer, 
should not be placed in the bath and 
should be returned to the maker, as 
they are defective, either having been 
poured too hot or too cold, and ren- 
dered unfit for electro-deposition pur- 
poses, or they are cracked and will 
break easily in the bath after a very 
short time. <A _ perfectly cast nickel 
anode of good quality will resist any 
ordinary rough handling. An anode 
poured too hot will break very eas- 
ily, especially the long sizes, while 
an anode poured too cold is a most 
provoking thing to have in a nickel 
bath, as it is a menace to good work, 
a positive hindrance to rapid deposi- 
tion and unless sought for, might re- 
main unnoticed for an indefinite per- 
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iod, but when removed, it has the 
apparent qualities of rubber or wet 
leather. The best nickel anodes are 
cast in sand molds, the nickel ore 
being mined at and near Sudbury in 
northern Ontario, Canada. 


Making the Anodes 


Ninety per cent of the world’s sup- 
ply of nickel comes from Canada and 
this entire production is refined in 
the United States after being admit- 
ted free of duty in a matte condition. 
The anodes are cast in varying de- 
grees of purity, the average commer- 
cial anode consisting of about 92 per 
cent nickel and 8 per cent iron, while 
other grades consist of from 85 to 89 
per cent nickel and 11 to 15 per cent 
iron and tin, and are especially adapt- 
ed to certain work. A few are made 
of pure nickel, free from alloy, but 
are too hard for ordinary purposes. 
A nickel anode should not extend to 
the bottom of the tank, neither should 
the work extend below the bottom of 
the anode. 

There are three standard styles of 
anodes manufactured today and sev- 
eral styles closely imitating these. 
The flat anode still finds a place in 
many shops, while the corrugated 
style has replaced it in various in- 
stances on account of possessing 
about one-third greater surface and 
has proved especially valuable on 
stove work or large cast iron parts. 
The elliptic shape has been on the 
market about nine years and prob- 
ably has been imitated to a greater 
extent than the corrugated, by reason 
of the fact that it is the most prac- 
tical style for all general work yet 
placed in the hands of the plater. 
But usually the imitator casts his an- 
ode from inferior metal or in an in- 
ferior manner, and the products fail 
to give the purchaser the satisfaction 
usually derived from the use of the 
original elliptic anode. With this 
anode, the waste in scrap metal is 
reduced to a minimum, as they wear 
away to a thin, narrow needle of 
metal. 


Anode With Nickel Hook 


The nickel anode with a cast, 
welded, malleable nickel hook is to 
be preferred to the anode drilled 
ready for attaching copper hooks and 
the copper hook is the only point of 
objection raised by many with refer- 
ence to the original elliptic shape. 
The nickel hook has the advantage of 
being practically a solid portion of 
the anode and does not corrode while 
in use. There are possibly as many 
sincere advocates of the practice of 
cleaning nickel anodes as there are 
men who believe otherwise, as the 
question is purely one depending 
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upon conditions which are seldom the 
same in two plating plants. 


For average commercial plating, we 
believe in allowing the anode to re- 
main undisturbed as long as possible 
and then to confine the. cleaning to 
a very careful removal of the residue 
and slime. In this connection, the 
quality of the anode must be taken 
into consideration. Some anodes will 
disintegrate freely and the residue 
becomes quite soft and spongy and is 
removed easily by merely wiping 
with the hand, while others remain 
hard and semi-dry and the outer por- 
tion breaks away with difficulty. The 
former only requires careful hand- 
ling, while the latter generally calls 
for the use of a scraper in some 
form. An anode working freely and 
retaining a soft, spongy quantity of 
residue will not require cleaning, from 
the time of introduction to the bath 
until the removal of solution for fil- 
tering, this period frequently being 12 
months. 


Treatment of Plated Work 


Much depends on the class of work 
being treated and the current avail- 
able. Ornamental objects or house- 
hold articles which may be subjected 
to close inspection are usually re- 
quired quite perfect in appearance, 
while the bulk of nickeled parts used 
in the open air are coated mainly as 
a protection to the manufactured ar- 
ticle, the appearance being a second- 
ary consideration after the selling 
point is passed. In some cases this 
is not so, as a mottled or spotted 
piece of nickel plate on an automobile 
will attract attention quicker than a 
roughly-polished piece of stove work. 
Then again, 90 per cent of the bicycle 
owners today entertain but little in- 
terest in the finish of their machine 
beyond its rust-resisting properties. 
For this reason, the plater should 
study the quality and purpose of his 
plated goods and should operate his 
baths in the most economical man- 
ner possible. Nickel scraped from an 
anode is actual waste in metal, time 
and labor when ordinary commercial 
plating is the product of the plant. 

Many baths are torn up and filtered 
anodes cleaned and the solution re- 
freshed with salts when a few pounds 
of nickel sulphate dissolved in boiling 
water and added to the solution by 
thorough mixing would have given 
equally as good results. From the 
very first batch of work there are 
two features requiring careful atten- 
tion in connection with the solution. 
The metallic content must be kept 
constant. While this may be effected 
almost wholly by proper management 
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of the bath and current without the 
addition of salts, there are compara- 
tively few platers who find it possible 
to do so while engaged in depositing 
metal in the average industrial plant, 
the quantity of work being in excess 
of that originally intended for the 
plant. 


Depleted Solution 


A depleted solution is often very 
deceiving and many _ inexperienced 
platers have exhausted their patience 
in endeavoring to correct such a so- 
lution. Some of the principle symp- 
toms are pin holes or gas bubbles, 
spots on the article being plated, a 
turbid, unsettled condition of the so- 
lution, a slow, dark-streaked deposit 
especially imperfect on those portions 
near the surface of the solution. Some 
of the symptoms are intensified by 
the possible deficiency in conductiv- 
ity. Rarely does a bath become so 
depleted that no deposit is obtained 
if the current strength approaches the 
proper limit. In all such cases the 
plater should first test the solution 
with a hydrometer and litmus paper, 
and if the plant employs a chemist, 
have the exact metallic content ascer- 
tained before proceeding. Usually, 
however, the addition of sulphate of 
nickel will be required, and if the 
quantity is considerable, the acidity 
of the solution may require neutraliz- 
ing, in which case careful attention 
must be paid to the condition of the 
solution after each addition of the 
neutralizing agent. 


Africa Greatest Gold Producer 


The world’s production of gold in 
1911 was estimated at $467,449,600, 
according to the United States Geo- 
logical Survey. Africa was by far 
the greatest producer, with $192,972,- 
100; the United States came second, 
with $96,233,500: Australasia third, 
$59,187,900, and Mexico fourth, $29,- 
196,000. Other large producers were 
Russia and Finland, $24,865,000; China, 
$10,000,000; British India, $10,463,200, 
and Canada, $9,762,100. South Ameri- 
ca as a whole produced nearly $17,- 
000,000. 


The H. W. Johns-Manville Co., New 
York City, recently has established 
a new southern warehouse at Atlanta, 
Ga. The building, which is three 
stories high, has a floor area of 10,000 
square feet and the material which 
will be carried in stock will consist 
of roofing, boiler and pipe coverings, 
cements, packings, fire extinguishers, 
electrical, railway and automobile sup- 
plies. 
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Discussed by Practical Men 


Finishes for Ornamental Work 


I have tried to obtain a finish upon 
some ornaments similar to the finish on 
small clocks and jewel boxes, but have 
not succeeded in producing the proper 
shade. The finish I get is dull and 
lacks the brilliancy of goods I have 
tried to copy. I womuld also like to 
know how to economize in the use of 
gilding solution as I find tt requires a 
heavy deposit to approach the desired 
color. 


We will suppose your articles are 
composed of spelter or antimonial 
lead. They either may be sand-blast- 
ed, treated with a satin finish wheel, 
or left with the untreated surface, as 
desired. For better class of work, we 
would suggest the sand blast treat- 
ment. This is followed by cleaning, 
such as is customary for plating and 
a rather heavy deposit of copper is 
given the articles in a hot cyanide 
copper bath. If the pieces are quite 
plain and without hollows, a five or 
10-minute deposit will be sufficient, 
but if the surface is irregular, at 
least 20 or 30 minutes should be al- 
lowed the cyanide deposit. Then 
transfer the work to an acid copper 
solution, after rinsing well. This de- 
posit may require from one to two 
hours, depending on the character of 
the bath and the current used. The 
free acid in the bath should not ex- 
ceed 2 per cent and the solution 
should stand at about 16 degrees 
Beaume, with a voltage of from % to 
1% volts, according to the arrange- 
ment and size of the bath. After 
the required deposit has been obtained 
in the solution, the articles are dipped 
in a bright acid mixture to produce 
as bright a surface as possible, re- 
taining the matte effect. If this is 
properly carried out, it will overcome 
the dull appearance you have men- 
tioned. Next give the work a very 
light deposit of brass in a bath con- 
taining a brightening agent, such as 
arsenic or white, stick caustic potash. 
A bright golden tint may be given 
the deposit by using % ounce of the 
following mixture to each gallon of 
solution: Two pounds of sulphate of 
iron crystals, 2 pounds of bisulphate 
of soda and one pound of salammon- 


iac dissolved in 2% gallons of water, 
using sufficient cyanide to produce a 
clear solution. It should be boiled 
30 minutes and allowed to cool be- 
fore using. The brass deposit must 
be only slight and should not be al- 
lowed to proceed far enough to be- 
come dull in spots. The gold deposit 
is next given the work in a phos- 
phate gold bath, which is made from 
chloride of gold. The bath is used 
at a temperature of about 120 degrees 
Fahr. and from 3 to 4 pennyweights 
of gold are used to each gallon. Keep 
the work in motion while gilding and 
remove when the color desired is ob- 
tained; then rinse and dry, burnish 
the high lights and lacquer the entire 
articles with a satin finish lacquer. 
If carefully done, this method will 
produce a brilliant surface at a mini- 
mum cost for gilding. 


Metallizing Wood 


Please outline a process for metallis- 
ing wood and include a formula for the 
plating solution. 

The wood should be smooth and 
well-dried; then coat with two or 
three thin applications of orange 
shellac which is prepared by dissolv- 
ing two ounces of shellac in one pint 
of denatured alcohol. As this. coating 
is to protect the wood, it should be 
allowed to dry thorough!y, after which 
apply a thin coat of copal varnish or 
hard oil finish. Allow this to dry to 
a sticky or tacky condition, then 
dust with pure copper bronze powder, 
using a camel hair brush and being 
careful to cover all parts and inden- 
tations with the powder. It may be 
found advisable to apply the bronze 
powder the second time and if this is 
necessary, use a somewhat stiffer 
brush in order to obtain a smooth 
coat. Dry the article before attempt- 
ing to plate. The solution is com- 
posed of two pounds of sulphate of 
copper, four ounces of sulphuric acid 
and one gallon of water. Boil the 
water and dissolve the copper sul- 
phate and when cool, add the sul- 
phuric acid. Use pure electrolytic 
copper anodes and a-current pressure 
of one volt or less. 


Absorption of Cyanide By Steel 


We have a quantity of forged steel 
brackets which are polished and copper- 
plated in a cyanide bath for % hour 
and then are heavily brass-plated. When 
attempting to alter the shape and make 
a weld, the brackets are ruined and the 
Steel appears very spongy and lifeless. 
We have tried various methods of heat- 
ing, but the metal seems to burn when 
heated to a temperature sufficient for 
practical welding. As we must either 
alter the shape of the brackets or sell 
them as scrap, we would appreciate any 
hint which would help us out of our 
difficulty. 


The brackets being forged steel, we 
naturally infer that they may be 
heated bent or welded as desired be- 
fore plating, but after that operation 
the difficulty appears. Assuming that 
we have the correct conception of the 
case, it is well-known that iron or 
steel has the property of absorbing 
hydrogen gas or occluding it. This 
absorption affects the metal. When 
copper-plating or brass-plating iron 
or steel in cyanide solution, the rapid 
evolution of hydrogen is effected by 
the use of a strong current which is 
required to properly deposit the met- 
als. In the case of the brackets, the 
change is not apparent until the 
metal is raised to a great heat while 
in tempered steel the damage is often 
discovered by the article being easily 
broken when cold, the steel frequently 
being blamed for the defect. 

Your trouble is due to cyanide 
absorption during the deposition of 
copper and brass and it is augmented 
or aided by the evolved hydrogen, 
which causes a decided change in the 
grain of the metal. This change may 
be an addition of some kind or the 
removal of something. The cyanide, 
however, gives it the hardness which 
causes it to act like bell metal com- 
posed of 75 per cent copper and 25 
per cent tin. This metal, when heated 
to a high temperature and struck a 
blow will disintegrate into powder, 
while soft brass will be very elastic. 
The hardening causes the grain to 
shorten and the spongy condition is 
really not a brittle condition. You 
may restore the brackets to a condi- 
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tion suitable to weld or bend, as de- 
sired, by heating them to a white 
heat and allowing them to _ cool 
slowly; then heat again. to any degree 
practical for working, and you will 
experience no_ trouble. Another 
method consists of removing the 
brass and copper coating by backing- 
off in a cyanide copper solution and 
the same results will be obtained. 


Conversion of Chloride of Silver 


Will you kindly publish a method of 
converting chloride of silver back to a 
metallic condition. Also, a formula for 
etching sterling silver by aid of electric 
current. 

Dilute hydrochloric acid with an 
equal amount of water and place the 
chloride of silver in the solution. 
Then add strips of zinc until the 
precipitation of the metallic silver is 
complete. This operation forms chlo- 
ride of zinc which should then be 
filtered-off and the precipitate of sil- 
ver is washed and dried out as finely 


_ divided metallic silver; or, you may 


mix the chloride of silver with four 
times its weight of carbonate of soda 
and half its weight of pulverized 
charcoal, Reduce this to a pasty con- 
dition, dry and recover the silver in 
a crucible. The silver will take the 
form of a button. If desired as 
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granulated silver, the molten metal is 
poured into water while the crucible 
is held at a height of a few feet. 

To etch sterling silver by electric- 
ity, use a solution of 5 or 10 per cent 
pure nitric acid and water, with a ca- 
thode of sheet aluminum. The ar- 
ticles to be etched are the anodes. 
Equal parts of nitric acid and water 
are used as the etching fluid without 
the current. Paint the articles with 
the usual stopping-off varnish and un- 
cover the parts to be etched. The 
nitrate of silver which collects in the 
solution can be recovered and used 
for plating purposes if desired. 


Copper in Silver Solution 


We have an old silver-plating solu- 
tion which works satisfactorily except 
that the deposit is ofa pinkish tone in- 
stead of the pure, silvery white usually 
obtained. Kindly inform us whether a 
small amount of copper would thus af- 
fect the bath, as we are of the opinion 
it contains copper. 


Silver baths, old ones in particular, 
contain a percentage of copper even 
when in a normal condition. When 
freshly prepared, the proportion is so 
small as to be of no consequence, but 
the quantity increases as the bath 
ages. Copper is introduced into the 
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bath in various ways, namely, from 
commercial silver anodes which con- 
tain a percentage of copper, the 
striking bath furnishes its share, cop- 
per hooks may add more or less, cop- 
per wire allowed to remain in the 
bath eventually contaminates it. Con- 
trary to the general opinion, however, 
the amount of copper thus introduced 
does no harm and is not deposited 
along with the silver for the reason 
that the amount of free cyanide usu- 
ally employed in a silver bath pre- 
vents the copper from being deposit- 
ed to any appreciable extent with 
the silver. The silver content ex- 
ceeds the copper content so greatly 
that trouble is avoided. The content 
of copper would have to predominate 
before any ill effects would become 
apparent. While copper is quite 
closely related to silver electro-chem- 
ically, practice has demonstrated that 
it is extremely difficult to deposit 
copper continuously with silver in a 
silver plating bath unless the solu- 
tion is intentionally operated for this 
purpose and due regard is given the 
proportions. The bath may, how- 
ever, be so heavily charged with cop- 
per from some of the above men- 
tioned sources of contamination as 
to produce the effect you describe. 
A simple test for copper 
quickly determine this point. 


would 


Does It Sound Like a Molder’s Dream? 


time ago, a description of the cast- 

ing of a large, 120-ton engine bed. 
The method employed in lifting it out 
of the sand reminded me of a propo- 
sition I was up against one time, 
shortly after taking charge of a small 
shop. There were half a dozen mold- 
ers, none of whom had ever worked 
on heavy green sand; a small jib crane 
operated by hand and a rusty old 
cupola, lined to 26 inches. The blast 
was furnished by a good, reliable, 
little fan, but owing to the strained 
relations between the wind box and 
the cupola, a large percentage of the 
blast was wasted. 

Following the custom of most mold- 
ers, I had, after serving my appren- 
ticeship, made a tour of the country 
and noticed, among other things, that 
in every shop,a job was reckoned 
large or small according to the cu- 
pola’s melting capacity. Iron will not 
stay hot in a ladle forever; and 
when it takes a furnace two hours or 
more to fill a ladle the job is con- 
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By Pat Dwyer 


sidered a pretty husky one. Did you 
ever look at it in that way? A job 
that will not excite any particular at- 
tention when it appears in a large, 
well-equipped, modern shop has a 
marvelous capacity of swelling up to 
alarming proportions when it is 
planted and grows up in a little, 
quiet, sedate, old-fashioned plant. 
Even after the molding difficulties 
have been overcome there still re- 
mains the problem of melting suff- 
cient iron and having it hot enough 
to give a clean casting when the 
machinist gets busy dissecting it. 


A Molder’s Sightseeing Tour 


Our firm took a contract to supply 
a lot of 36 and 40-inch pipes of vari- 
ous lengths and shapes; some were 
straight, but most of them were el- 
bows, crosses, T’s and Y’s and one 
odd-shaped piece with five 30-inch 
openings. Iron flasks were out of the 
question because the crane could not 
lift them when rammed full of sand, 


so I pawed over the pile of flasks 
in the yard until I found two that 
c@uld be adapted. One consisted of 
a cope and drag, each being 12 feet x 
11 feet, 4 inches x 10 inches, and the 
other 10 x 6 x 10 feet. Two iron bars 
and four good, stiff handles were cast 
for each flask. Each cope was then 
placed on its own drag with a 6-inch 
upset between; the iron bars were 
put in their places, the bolts passing 
through the handles, and were screwed 
up solid. 

After consulting the drawing and 
laying-off several life-sized figures on 
the ground, I found that the straight 
pieces and Y’s would go in the former 
and the other shapes in the latter. 
There was only one, and in a few 
cases two, to make off each pattern, 
and the copes had to be re-barred for 
each change; all except the iron bars, 
—they were so spaced at first place 
that they always cleared. We had no 
haughty foundry carpenter to attend 
to this, so the molders did it them- 
selves. They became quite expert 
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with the hatchet and saw before the 
job was done. In fact, I heard that 
the walking delegate of the Carpen- 
ter’s union asked one of them if he 
had a card, but this may be an ex- 
aggeration. 


Turning the Sod With Appropriate 
Ceremony 


The floor of the shop consisted of 
hard, red clay; and there had never 
been a job bedded in it before. I 
staked off a space 15 x 7 feet and 
turned the first sod with appropriate 
ceremonies and an ordinary shovel. 
Then my trusty retainers fell to with 
mattock, spade and lusty foundry im- 
precations and dug down to a depth 
of 3 feet. On the bottom were laid 
on the flat, five binders, 7 feet x 6 
inches x 2 inches, about 3 feet, 6 
inches apart. These had loops made 
of 34-inch iron cast near the ends, the 
top of the loops coming flush with 
the floor. A lot of old scrap plates 
were laid on the binders and cinders, 
to a thickness of 4 inches, were 
spread over them. We used skeleton 
patterns, ramming up core and mold 
at the same time. As the crane 
could not lift both casting and core, 
I made the core arbor in separate 
pieces, that is, a backbone, 7 x 4 
inches, the shape of the different 
pieces and of a suitable length. On 
this were strung and wedged, half 
circle plates about 6 inches apart 
with a full circle plate at each end 
and about 6 inches outside the cast- 
ing. 

When the castings were poured, we 
hitched on the crane, one end at a 
time, and with much grunting and 
groaning got them up to the level of 
the floor. There we blocked them, 
and fished the arbor out one wing 
at a time. After they were chipped 
and cleaned we built a skidway of 8 x 
8-inch timbers, placed the castings on 
rollers, and with a chain block drag- 
ged them. into the machine shop. The 


machinist did some fancy ground 
and lofty tumbling in getting the 


flanges faced and drilled, but that is 
another story. 

Most of the castings weighed about 
5,000 pounds each, and the only big 
ladle in the shop would hold only 
4,000 pounds when lined down to the 
danger point and slopping over. I 
solved this difficulty by getting the 
boilermaker to rivet a band, about 7 
inches high, around the top. This 
collar gave the ladle a most ungainly 
appearance and it would just clear 
the bail in tipping, but it held 5,500 
pounds. 

The crane lifted all the cores— 
under protest of course,—except one. 
This was a 40-inch bend about 8 feet 
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We hooked onto this core one 
day, after giving the crane a thorough 
massage and oiling all her joints, and 
started to hoist. I stood back and 
kept one eye on the core and the 
other on the top of the mast. Sounds 
kind of wall-eyed, but you know what 
I mean. The sturdy bench men toiled 
on the cranks, the roof began to 
crack and the mast to lean away 
from the perpendicular. When it had 
gone about 8 inches and still no sign 
of the core starting, I gave it up and 
lowered off. We dug off the top half 
of the core, made a parting, cast a 
lifting plate, put it on, laid on the 
top half of the pattern, rammed it up, 
and lifted the core one-half at a time. 
When the bottom of the mold was 
finished, we lowered the core back 
the same way and daubed up the 
joint. This casting weighed about 
6,000 pounds, and was poured with 
two ladles, the big one on the crane 
and the other hung on a chain block 
suspended from one of the beams. 


long. 


A Charcoal Raid 


The binders for the cope were cast 
off the same pattern as the bottom 
These were laid across the 
cope in pairs on their edges, the 
bolts coming up between each pair. 
3y making them in this way, they 
could be handled by hand and piled 


ones. 


out of the way when not in use. The 
copes and the bottom side of the 
cores were skin-dried. With char- 
coal? Tut, tut. Who ever heard of 
that stuff? There was an old build- 
ing close by in which our fair city 
used to hold mercantile fairs, and 
carnivals, and such frivolities. This 


had been adapted to other uses and 
all the chairs and booth fittings were 
our yard. We raided 
this regularly and before the last pipe 
was cast there was not enough wood 
left in the pile to make a boy’s tooth 


thrown into 


pick. 

With a big, overhead traveler, iron 
flasks, loam cores for the straight 
pieces and dry sand cores for the 
specials; with an oil torch for skin- 


drying cope and drag, and a furnace 
that would enough steel metal 
at one tap to pour each piece, the 
job would not be one to excite com- 
but under the circumstances, I 
am inclined to believe, that you will 
agree with me, it was no sinecure. 


give 


ment, 


At a recent meeting of the New 
York City branch of the Associated 
Foundry Foremen, held at the Grand 
Union hotel, H. C. Wilson was elected 
president and Benjamin Ogden secre- 
tary and treasurer. 
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The Melting Points of Fire Brick 


The United States bureau of stan- 
dards has defined the melting point of 
fire brick as being the lowest temper- 
ature at which a small piece of brick 
can be seen distinctly to flow. The 
following melting points of important 
materials in fire brick were deéter- 
mined: Kaolin, 1,740 degrees Cent.; 
pure AlzOs:, 2,010 degrees; pure Si 
Oz, 1,750 degrees; bauxite, 1,820 de- 
grees; bauxite clay, 1,795 degrees; 
chromite, 2,180 degrees. Silicon car- 
bide begins to decompose at 2,220 de- 
grees after prolonged heating, but 
does not melt at much higher tem- 
peratures with short heating. Forty- 
one samples of fire clay brick were 
tested, the melting points of which 
were from 1,555 degrees to 1,725 de- 
grees Cent.; eight samples of bauxite 
brick had melting points from 1,565 
degrees to 1,785 degrees; three of 
silica brick from 1,700 to 1,705 de- 
grees; one chrome brick gave 2,050 
degrees and one magnesia brick gave 
2,165 degrees Cent. 


Increasing Use of Motor Trucks 


The use of motor trucks is ex- 
tending much more rapidly than is 
generally appreciated, and in this con- 
nection the following percentages of 
increases in various localities are in- 
teresting: In Massachusetts, during 
registrations increased 6214 
per cent; Washington, D. C., nearly 
100 per cent; Los Angeles, 1,700 per 
cent, and Chicago, 120 per cent. It 
that 50,000 of these 
trucks are in use in this country at 
present, and if the rate of increase 
is maintained this number probably 
will be doubled during 1913. To keep 
pace with the demand, an increased 


one year, 


is estimated 


number of sizes is now offered by 
the. manufacturers, especially from 
500 pounds to 5-ton capacity. A large 


number of new models is also being 
made in the 1,500-pound, one-ton and 
3,000-pound capacity machines. Many 
of the latest models of trucks embody 
such features as_ self-starters, de- 
mountable and automatic dump bodies, 
left steer and center control, and 
spring-supported power plants. 


C. E. Knoeppel has established an 
office at 761 West Delavan avenue, 
3uffalo, to engage in consulting ser- 
vice in constructive organization and 
management. Mr. Knoeppel has had 
a wide experience as an office man- 
ager, systematizer and efficiency en- 
gineer and is the author of “Maximum 
Production in Shop and Foundry.” 
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Imstalled im the HMart-Parr Co.’s Foundry 


N THE evolution of foundry de- used sand from the floor, convey it to space for the materials used in melt- 

sign, increasing attention is be- some central point where it can be ing on the charging floor level. Also, 

ing paid to the handling of raw mechanically cut over and tempered on account of the rigor of northern 
materials. Next to the cost of the for further use and then return the climates, many of the most up-to-date 
raw materials themselves and the prepared sand to the various points shops are so arranged that the pig 
money paid out for labor, the item in the foundry where it is needed. A_ iron, coke, scrap and also flasks which 
of handling is the largest single sum good storage system for pig iron, are usually stored in the yard outside, 
in the list of foundry expenditures. scrap and coke must include sufh- may be kept under cover. 
This expense, however, may be re- cient space to take care of a large The Hart-Parr Co., Charles City, 
duced by giving careful study to the stock, together with suitable equip- la. is now completing a new gray 
problem of internal transportation ment for handling the material be- iron foundry in which the various re- 
with special reference to handling tween the points of storage and the quirements enumerated have been pro- 
sand and the storage of pig iron, cupola charging floor. In order to vided for to an unusual degree. An 
scrap, coke, etc. A properly-arranged fulfill these requirements, there is a elaborate sand handling, mixing and 
sand-handling plant will pick up the growing tendency to provide storage storage system has been provided; 
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FIG. 1—MAIN BAY OF GRAY IRON FOUNDRY. THE SAND STORAGE BINS ARE BETWEEN THE POSTS AT THE LEFT 
AND THE GRATING OVER THE HOPPERS FOR THE USED SAND IS SHOWN IN THE CENTER OF THE FLOOR 
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also complete arrangements have been 
made for the storage of a large ton- 
nage of pig iron, scrap, coke, lime- 
stone, etc., under cover on the charg- 
ing floor level. In addition, the flasks 
are stored in a well-lighted and heated 
room; in fact the arrangements along 
this line are so complete that the 
plant could operate for a month 
under snow-bound conditions without 
it being necessary for any men to 
work in the yard outside of the build- 
ing where there is no protection from 
the elements. 

The Hart-Parr Co. operates a plant 
devoted exclusively to the manufac- 
ture of gas tractors, which is said to 
be the largest of its kind in the world. 
The company has developed this busi- 
ness during the past 11 years, and its 
progress is due largely to the energy, 
ability and foresight of the principal 
owners, C. W. Hart and C. H. Parr. 

The new gray iron foundry is lo- 
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department. In the three saw-tooth 
bays south of the molding floor are 
the pattern storage, flask storage, tool 
and supply room, together with the 
cleaning department. The shop is 
lighted throughout by mercury vapor 
tubes, also there are outlets on every 
post for portable incandescent units. 
The foundry has a capacity of ap- 
proximately 100 tons per day. The 
charging floor occupies the eastern 
end of the north lean-to as indicated 
in Fig. 11. 


Storage Platform 


For the storage of pig iron, coke, 
scrap, limestone, etc., a special, heav- 
ily reinforced concrete platform has 
been built along the entire northern 
side of the building. The construc- 
tion of this platform is indicated in 
the cross-section, Fig. 1l. It con- 
sists of an 8-inch reinforced concrete 
floor supported by 24-inch square 
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The storage shed connects directly 
with the charging floor, Fig. 6. This 
illustration shows the style of bug- 
gies used for handling scrap and pig 
iron; a similar buggy somewhat larger 
is used for coke. The. buggies are 
arranged so that they dump their 
charges directly into the furnace door. 
The charging floor is exceptionally 
roomy and is provided with the usual 
equipment of scales, etc. There are 
furnished by the 
Equipment Co., 
One is 36 and the other, 


two cupolas, both 
Whiting Foundry 
Harvey, Ill. 
65 inches in diameter inside of lin- 
ing. Space is provided for a third 
cupola. Under the storage platform 
connecting directly with the main 
floor of the foundry is space for the 
storage of core sand, oven coke, etc. 
Chutes, which are located in the floor 
at convenient intervals alongside the 
track, permit this material to be un- 
loaded directly from the cars. 





FIG. 7—THE CONCRETE TRESTLE LEADING TO THE STORAGE PLATFORM 


FIG. 8—CLEANING ROOM 


cated at the extreme eastern end of 
the plant. The building is 207 feet 
long and 308 feet wide, and is con- 
structed of reinforced concrete and 
steel, as indicated in Fig. 11. It con- 
sists of a gabled main bay 49 feet in 
width with a 33-foot lean-to on the 
north to which is joined a 40-foot 
storage platform; joined to the south 
side of the main bay is another 33- 
foot lean-to, together with five 30-foot 
saw-tooth bays. The main bay and 
first three side bays on the south are 
devoted to molding, giving a molding 
floor area of approximately 29,400 
square feet. The main bay is spanned 
by a 48-foot 10-ton Shepard electric 
traveling crane, and the side bays are 
provided with 2-ton hand cranes. The 
lean-to north of the main bay is occu- 
pied by the core and mold-drying 
ovens and includes the coremaking 


FIG. 9—STORAGE PLATFORM ON CHARGING FLOOR 


concrete posts spaced 19 feet center 
to center. The reinforcement in the 
posts consists of structural 
steel columns. There are five rows 
of posts under the floor; the two outer 
rows support the track and the di- 
mensions of the storage shed proper 
are 207 x 30 feet. The distance be- 
tween the floor of the shed and the 
lower chord of the roof truss is 8 
feet. The interior arrangements of 
the shed are shown in Fig. 9, and 
this illustration clearly indicates the 
great strength of the reinforced con- 
crete floor. It is estimated that there 
is sufficient space in the storage shed 
to hold a four months’ supply of pig 
iron, coke, etc. The pig iron, shown 
in Fig. 3, includes 1,250,000 pounds of 
one grade, and back of the pig iron 
are 10 carloads, roughly 300 tons, of 
coke. 


lattice 


LEVEL 


The general arrangement of a por- 
tion of the main floor devoted to 
core-making and containing the core 
and mold drying ovens, is shown in 
Fig. 5. The equipment in this depart- 
ment is standard in most respects. 
The core ovens, however, are square 
and are each placed between four of 
the concrete posts that support the 
storage floor above. The ovens, there- 
fore, have four sets of drawers open- 
ing on each side with only one fire 
box and chimney. The four mold 
drying ovens, each 20 feet long, 6 feet 
wide and 6 feet high inside, are equip- 
ped with cars running on ball tracks. 

The principal features of the sand 
handling equipment are illustrated in 
Fig. 10. It consists of a 5-foot grat- 
ing which extends the full length of 
the main bay under the main travel- 
ing crane and beneath which is a con- 
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FIG. 10 


tinuous steel bin provided with gates 
at the bottom discharging into an 18- 
inch troughing belt conveyor. This 
conveyor discharges the sand onto 
an 18-inch inclined cross conveyor, C, 
Fig. 10, leading to the screening hop- 
per. The latter conveyor is approxi- 
mately 50 feet in length and is equip- 
ped with an 18-inch travel take-up at 
the upper end. The angle of the con- 
veyor is 20 degrees. It is equipped 


with a magnetic head pulley, whicl 


prevents any particles of iron from 


ELEVATION OF SAND HANDLING MACHINERY 


being discharged into the screening 
hopper. The latter is approximately 
10 feet long, 5 feet wide and extends 
11 feet from the ground. The general 
arrangement of the cross conveyor 
and screening hopper is shown in Fig. 
4. 


Sand Carried in Screw Conveyor 


From the screening hopper the sand 
is carried in a screw conveyor to a 
large rotary sand mixing and tem- 


pering machine furnished by _ the 


Standard Sand & Machine Co., Cleve- 
land. This machine is located in a 
pit in front of the screening hopper. 

The mixing machine drops the pre- 
pared sand into the boot of a 10-inch 
bucket conveyor which carries it up 
to the 18-inch flat conveyor, F, Fig. 
10, extending over the molding floor. 
The latter extends the full length of 
the shop and deposits the sand in the 
five storage bins, B, Fig. 1, from 
which it is drawn for use. Diagonal 
sweeps are used to divert the sand 
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HART-PARR CO. 
Breakage Slip 
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Check Dept: 


eplace 








TOOK CHicmew 








Name of Tool : = aaanen — 


Broken by 


Caused by_ 





























Foreman P = 
Remarks —— 
FIG. 12—TOOL BREAKAGE SLIP 
from the belt to the bins. The bins 


are constructed of reinforced concrete 
and are each 11 feet high and 15 feet 
long, tapering from 3 feet wide at the 
top to 4 feet at the bottom. 

A corner in the cleaning room is 
shown in Fig. 8. This department is 
equipped with three tumblers rang- 
ing from 36 to 62 inches in diameter, 
with the usual array of grinders, chip- 
ping hammers, etc. All parts of the 
cleaning room floor are served by a 
series of 2-ton traveling hand cranes. 
Also for shipping heavy castings, a 
standard gage track extends into this 
department. Adjacent to the clean- 
ing department is a large room used 
for flask storage. It is well-lighted, 


heated and equipped with three 4,- 
000-pound capacity traveling hand 
cranes. The flasks are stored in num- 


bered rows so that they may be easily 
located. 


Another room similar to the flask 
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This account MUST NOT BE DESTROY- 
ED. When Tools are returned THIS SLIP 
must go with them, and no changes are 
to be made hereon except by Check Do P 


> partment Employees. ie 
— nye - 


— 4 




















13—TOOL ACCOUNT SLIP 
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storage 


is used for the storage of 
small tools and miscellaneous minor 
supplies. To keep track of these 
items, most shops employ the usual 
method of furnishing each man with 





25 
man. The original is filed and con- 
stitutes a charge against the work- 
man. Each slip bears a consecutive 
number for the purpose of identifica- 
tion. When the tool is returned, the 





a number of brass checks, which he duplicate is handed in with it, and 
deposits with the store room keeper. acceptance of the latter by the tool 
The checks are returned to the work- room attendant relieves the workman 
man when he brings back the tools of his responsibility. The originals 
or gives a satisfactory account for are removed from the account file 
the material obtained. The Hart- when the tools are returned and are 
Parr Co. has found this system un- filed away again with the duplicate 
HART - PARR CO. 
Form No. D 2 Date 
PATTERN RECORD. 

Name Part No 

Supercedes No Name 

Superceded By No Name 

Pattern is for Casting 

To be used for 

Pattern is to be made of Except 

Allow for Shrinkage 

This pattern order is for | New Pattern 

) Change in old pattern number 

Further Remarks 

Ordered By Date 

To be made in Dept. to be finished by 

PATTERN SHOP REPORT. 
i'ecord must be made below of each loose piece to Pattern and each loose piece must have part number and 
letter number 
The following pieces for Pattern No were made and delivered to 
Foundry 


By 


Loose Piece No 


Further Remarks 








Loose Piece No Letter No ni Made of 
Pattern Checked by Date 
Above Pattern and Parts were Received 
By Foundry By Date 
Same are stored as follows 
Pattern No Section No Rack No Shelf No 
Pieces No. 
Are stored in Section ova Rack No Shelf No 
Core Box No Stored in Sec. Rack No Shelf N 
Follow Board No Stored in Stall No 
Drag No. Z Letter No 
: \ ore No. Z Letter No In ' 
Pak he Check No. Z Letter No ( . 
( heck No. Z Letter No 
Match Board No. Z 
Match Board No. Z 
Record was made in Foundry Record Book By Date 
Record was made in Drafting Room Books By Date 


aN entines ennee 


Made of 








FIG. 14 


satisfactory and has adopted instead 
a definite accounting system. It was 
installed by the McCaskey Register 
Co., Alliance, O. When a workman 
applies to the store room for a tool 
for 
the 


or material, it 


at 


is given him and 
time a record of the 
transaction is made on the slip illus- 
trated in Fig. 13. are 
made in duplicate, the original being 
retained the 
handed 


same 


These slips 


by store room keeper 


ind the copy to the work- 


PATTERN RECORD 


BLANK 


returned by the future 


In case the charge covers 
which 


workman for 
reference, 
supplies are consumed and 
be returned, the workman 
must hand in a Breakage slip, Fig. 12, 
signed by the foreman. 

The 


storage 


cannot 


arrangement 
department 


of 
is 


the pattern 


indicated in 


Fig. 2. This room is absolutely fire- 
proof, the construction of the walls 


and roof being entirely steel and con- 
crete. The 


2-inch 


shelves consist of 
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reinforced concrete slabs supported 
by a framing of steel angle bars. The 
shelves are numbered and the custo- 
mary provisions are made so that any 
pattern which may be wanted can be 
located without trouble. The foun- 
dry keeps an elaborate record of every 
individual pattern in the form indi- 
cated in Fig. 14. This form is made 
up in sheets 8% x 13 inches in size 
arranged for insertion in a loose-leaf 
book The record includes the name 


Tae FOUNDRY 


of the pattern with the various iden- 
tification numbers and a_ complete 
schedule of the loose pieces. This 
record also indicates the number and 
location of the core boxes used in 
connection with the pattern and, in 
addition, such follow-boards and flasks 
as may be specially required for use 
with this particular pattern. The 
record is signed by the entry clerks 
so that the responsibility for its cor- 
rectness can be determined. 


Specialization in the Foundry 
By W{H Dean 


NTIL recent years specialization 
VU in foundry operations was given 

little consideration. Formerly a 
molder was handed a pattern with the 
flask in which to make the job. ‘He laid 
down his pattern on a follow-board, 
rammed the mold, drew his pattern. 
tooled the mold, blackened it, set the 
cores, closed and clamped the mold 
and poured the metal. It might safely 
be said that in a large number of 
first class foundries this practice is 
followed even at the present time. 


If in the machine shop of the same 
plant the resulting casting were hand- 
ed to a single machinist to be drilled, 
faced, bored and assembled, it would 
seem like a very strange proceeding. 
Why? Why stranger than that one 
molder should carry through a dozen 
or more operations to complete the 
job? Simply because the machine 
shop is highly specialized—the foundry 
is not. In the machine shop a boy 
is employed to drill castings in 100 
or 1,000 lots. He becomes skilled in 
this one operation. A man, probably 
taken from the ranks of the laborers, 
operating a boring mill bores out 
cylinders all day long in 100 to 1,000 
lots. He becomes skilled in this one 
operation. An erector is employed to 
assemble the machines. It is his duty 
to bolt the finished parts together 
and, like the other workmen, he is 
a specialist in his line. These men 
become efficient in their respective 
duties and far more so than an indi- 
vidual machinist who is compelled to 
perform a dozen different operations 
to complete the machine work on a 
casting. These men not only are 
efficient, but do not command high 
wages and can be replaced easily. 
A first class foreman can break in 
a boy in a week to perform a single 
operation on a lathe, drill press, or 
a boring mill. In the foundry, how 
long would it take to teach the same 
boy the numerous, essential opera- 
tions to make a high grade casting? 


Probably three to four years. What 
wages would he have to be paid when 
his course of instruction is finished? 
After all, how efficient would he be 
in performing such operations as ram- 
ming and finishing the mold, or set- 
ting the cores? 


Specializing in Foundry Work 


Why should we not specialize in the 
foundry as well as in the machine 
shop? Why should there not be a 
gang of ramming specialists? Why 
should there not be a finishing gang 
to draw patterns and finish the mold? 
There would then remain a few high- 
class, well-paid men who are experts 
in setting cores and closing the molds 
ready for the iron. 

The question is whether a man, 
tired out after ramming a large piece 
of work, is in a fit condition to do 
the finer work of tooling, finishing 
and coring the same job. These 
foundry operations are as distinct as 
drilling, machining on a lathe and 
boring in the machine shop. 

A first class foundry foreman can 
teach a green hand to ram a mold 
in a short time. If a workman did 
nothing all day but draw patterns 
and finish molds, would he not be- 
come skillful and quick at this line 
of work? The same may be said of 
the coresetter. 

The introduction of machine-mold- 
ing has a tendency to develop foundry 
specialists, particularly in stove shops 
and automobile foundries. Handy- 
men are largely employed to ram 
molds on machines, while skilled help 
is used for finishing and coresetting. 
For heavy floor work, many foun- 
dries have installed jar-ramming mold- 
ing machines, and correctly handled, 
these machines will be the means of 
placing the molding department on 
a specialty basis. 

For three years. the writer was 
foreman of a foundry making steam 
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pump castings covering a wide range 
of sizes and shapes. They were in- 
tricately cored and varied in weight 
from a few pounds to 15,000 pounds. 
As it became necessary to increase 
the output a 15-ton jar-ramming ma- 
chine was installed. As there were 
no patterns nor flask changes neces- 
sary in ramming drag halves of 
molds on this machine an intelligent 
molder’s helper was chosen for this 
work. After a few experiments to 
ascertain the proper hardness of the 
sand for various sizes of molds, the 
helper began to make drags on the 
machine at a rapid rate and they were 
turned over to the molders to be com- 
pleted. After making the necessary 
pattern changes, copes as well as 
drags were molded in this way. 


The old foundry flasks were of 
wood and iron construction, but were 
made with no uniformity of size nor 
flask pin position. It was found de- 
sirable to scrap the majority of them 
and the following flask equipment was 
built of channel iron and in standard 
sizes suitable to take any of the pat- 
terns: 


Distance between 


Size of flask, inches. pin centers, inches. 
37 


SS Lee ee eee 29 
Eee MEE BA cine cn ckr nace was tee keuke 20 
ES a SR eer oe eee 34 
20 _< terre reer rr sr 38 
20 en ROE ee er er ee nr 62 
Se RUE no sc debe adeeu essed wet 29 
24 BAG. «> sinuses rave a teeeweCameiaes 44 
24 an) © Wik s-wate'e eae ee eae eed 74 
30 ee aualece webu’ swtanea eee 38 
3) BE.  vuliieue deat been meowereae 56 
30 Cee. <évnwn sevens aa eoeerane 92 
38 DE. (Skin peetee camel rere 44 
- ee Pr ee en eer 72 
38 RIES <Sivesevoveetast<naeenen 116 
eer re 56 
ee Sie. bvcccdédsetevashestawae 86 
48 BOER. > San db4RR we eee eenebed 146 
Mt Io | én04eecaweneeeasenaen 72 
ee KE 6 icy cwenweeseeecen ews 108 
69 DUNO @ sh snc wceeetvessancaces 182 


This gave a standard for distances 
between flask pins of 30, 38, 44, 56, 
72, 86 and 108 inches, with five special 
pin distances jor long flasks of 62, 92, 
116, 146 and 182 inches. The depths 
were 6, 8, 12, 18 and 25 inches, so 
that a uniform length of gaggers 
could be used. A hard pine follow- 
board was made for each size of flask 
with the pin holes placed on an ex- 
act center line. Patterns were fitted 
with pins for correctly locating them 
on follow-boards to prevent a _ shift 
when the mold was closed. Certain 
patterns were redesigned to do away 
with under-ramming. 

The results were astonishing. In 
a very short time all the large and 
medium size work was being rammed 
on the jar-ramming machine. Three 
handy men at 20 cents per hour, by 
the aid of the machine, were practical- 
ly doing the ramming for the entire 
output of the foundry, formerly 
handled by 20 floor molders. The floor 
molding force was reduced 50 per 
cent and the output was increased. 
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Dangers of Phosphorus and Sodium 


By C Vickers 


HOSPHORUS is _ considered 
|P the most dangerous chemical 

used in foundry operations, on 
account of its liability to spontaneous 
combustion, and there is little doubt 
but that it has been responsible for 
many mysterious fires that have oc- 
curred in brass foundries. The exer- 
cise of a little common sense, how- 
ever, is all that is necessary to guard 
against danger from this source. 
Phosphorus must be kept stored un- 
der water at all times, otherwise, at 
ordinary shop temperatures, it will en- 
flame in about seven minutes, The 
fact that water evaporates should nev- 
er be lost sight of, also that iron con- 
tainers are liable to rust and leak, 
leaving the phosphorus exposed to 
the atmosphere. The best plan is to 
use two receptacles, one inside of the 
other, for the storage of this danger- 
ous chemical. The outer vessel should 
be a strong keg and the inside con- 
tainer may be the original can in 
which the phosphorus was received. 
The keg should be filled with water, 
so that the can is totally immersed. 
The keg should be stored where it is 
always visible, and either should be 
left uncovered or an employe should 
be held responsible for the mainte- 
nance of the water level. In the event 
of the keg leaking, water would re- 
main in the can and would preserve 
the phosphorus until the condition of 
the keg was observed. 


Handling Phosphorus. 


Regarding the handling of the phos- 
phorus after it has been removed 
from the water for addition to the 
metal, much has been written, which 
may be summed up in the statement 
that vigilance and care are the price 
of safety. It is not necessary, how- 
ever, in these days of rich alloys to 
use the yellow variety of phosphor- 
us, as phosphor-copper and phos- 
phor-tin afford.a much more conven- 
ient means of using phosphorus, in 
all ordinary foundry operations. 

Another dangerous element some- 


times used in brass foundries, is met- 
allic sodium. This metal is the di- 
rect opposite of phosphorus as re- 
gards treatment in storage, as it must 
be kept away from water, contact 
with it causing it to enflame, conse- 
quently, it should be stored in a dry 
place and should be kept covered to 
exclude moisture. It is in some cases 
stored under naphtha, but this is not 
necessary as when exposed to the air 
the surface of the cut metal rapidly 
oxidizes and becomes covered with a 
protective coating of caustic soda. Its 
addition to bronze is more difficult 
than phosphorus, as the latter, when 
tossed onto the surface of the molten 
metal, has such an affinity for the lat- 
ter that it is to a large extent ab- 
sorbed. This may be observed easily 
by taking two pieces of phosphor- 
us of equal size and igniting one on 
the floor, while the other is tossed 
onto the surface of molten metal. 

The piece on the floor will continue 
to burn long after the piece added to 
the metal has entirely vanished, thus 
showing that it has been absorbed 
largely by the metal. Sodium, how- 


ever, will float on the metal and burn 
away without producing any useful 
effect, and the copper, when cast, will 
be just as spongy as if never treated, 
because the sodium has not entered 
the metal. It is not as convenient, 
therefore, as phosphorus for foundry 
use, although it is an excellent deox- 
idizer, and will produce a metal in 
some respects superior to phosphor- 
bronze when the sodium is properly 
added. It oxidizes out of the metal 
at each remelting to such an extent 
that fresh additions have to be made 
every time the metal is remelted. 


Use of Metallic Sodium. 


Metallic sodium is used in the man- 
ufacture of aluminum, and is some- 
times shipped in large quantities to 
be used for that purpose. When car- 
ried by water the danger that may 
arise from its peculiar affinity for that 
element, and the necessity for its en- 
closure in strong, water-tight con- 
tainers is illustrated by the loss of the 
steamer Hardy in December of last 
year. 


The Electric Brass Furmace 


HE statement frequently has 

been made that the _ electric 

furnace, when perfected, wouid 
be the ideal medium for melting brass 
and bronze for the reason that this 
could be accomplished without sub- 
jecting the metal to oxidation. The 
question also has been asked whether 
a successful electric, non-ferrous 
melting furnace could be operated 
without the use of crucibles. 

It seems to be accepted generally, 
that because the electric furnace re- 
quires no fuel, that it will be free 
from the oxidizing influences present 
in other types of furnaces, and that 


consequently the melting problem 
will be greatly simplified and a much 
better grade of metal can be made. 


This is an erroneous idea as the 
molten metal in an electric furnace 
is just as much exposed to oxidation 
as when melted in any other medium. 
The fact that no fuel is used makes 
no difference, as the oxygen and 
nitrogen of the atmosphere come in 
contact with the metal to the same 
extent as in a fuel-fired furnace, and 
in some types of electric furnaces to 
a much greater extent than is possi- 
ble in a fuel furnace. This is es- 
pecially true of the induction furnace, 
when it is in the form of an annular 
slot, and in which the heat is gen- 
erated in the metal itself. To start 
this furnace it is necessary to place 
a ring at the bottom of the slot, 
which constitutes the melting cham- 
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ber. This ring forms a continuous 
conductor, and must necessarily be 
composed of the same metal that 
it is desired to melt. This ring melts 
first, and the bottom of the furnace 
being designed so as to maintain 
the continuity of the ring, the cur- 


rent passing through it increases the 
temperature of the metal to a point 
at which it rapidly dissolves the re- 


mainder of the charge loosely piled 
in the slot, and which soon becomes 
filled with the molten metal. If at 
this stage the surface of the metal 


is covered with a thick layer of mol- 
ten glass, it that 
melting conditions had been attained. 
the of 
the annular 
quiet, 


would seem ideal 


molten metal 
slot not 
but circulates in the 
slot at a rapid pace, imparting a roll- 


However, ring 
that fills 


remain 


does 


ing motion to the metal. As the cov- 
er of the glass, or other flux, is only 
heated underneath the radiated 
the 


exposed to 


by 


heat from metal, its 


face, 


upper sur- 


the air, becomes 
hardened, thereby losing its elasticity 


The 


air. 


and is ruptured. metal then 


to the 
changing 


is exposed with a 


tinually 


con- 
condi- 
that 


surface, a 


tion so favorable to oxidation 


Distillation 


N A paper presented before the 

Institute of Metals, entitled ‘‘The 

Behavior of Certain Alloys When 
Heated in Vacuo,” Prof. Thomas 
Turner said that in the course of lab- 
oratory experiments, it was observed 
that by heating brass in vacuo at a 
medium temperature the zinc could 
be entirely volatilized. As determined 
by the usual methods, the analysis of 
one brass experimented with was 
follows: Copper, 36.90 per cent, and 
zinc, 28.63 per cent. As 
by the vacuum method, it was cop- 
per, 36.80 per cent, and zinc, 28.85 
per cent. The method of conducting 
the experiment 


as 


determined 


consisted of placing 
a weighed quantity of brass in a por 
celain boat, which was then intro 
duced into a porcelain tube, one end 
of which was sealed with glass to ena 
ble the fusion to The 
tube was exhausted until the pressure 


be observed. 
was less than five millimeters of mer 
cury. The the 
metal was temperature 
of the maintained at a 
few the 
end 


tube was heated until 


melted, the 
furnace being 
above melting 
At the of 
the volatile metals 
condensed in 
portions of the tube. 


The 


degrees point 


of copper. one-nalf 
all of 


removed 


hour were 


and the cooler 


the 


question to determine was 
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the resulting metal is inferior to that 
melted in a fuel-burning furnace. 


In an arc furnace the conditions 
are no more favorable than in a me- 
dium of the induction type. The 


temperature in the immediate vicinity 
of the high that copper 
is volatilized, thus producing a condi- 


arc is so 


tion favorable to excessive oxidation. 
The up until it 
touches the electrode, effecting short 


The 


the 


metal next is drawn 


circuit. controlling mechanism 
electrode and the 

This operation scat- 
in the Under 
possible 
the 
nor to 


ind excessive oxidation oc- 


then raises arc 
is re-established. 
furnace. 
conditions it is 
the 
with 


ters the metal 


these not 


to keep surface of metal 


covered a flux, maintain 
a vacHtum, 
curs 
Are Furnace 
The 
melting non-ferrous metals and alloys 
will that 
radiation. electric 
in which 


successful electric furnace for 


undoubtedly be of a type 


melts by are One 


furnace has been introduced 


crucibles are but it is 


doubtful if it 


employed, 

advantages 
types. The 
walls of the 


possesses 
other 
generated in the 


not contained in 


heat is 
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crucible by the electric current which 
passes through it water-cooled, 
ring electrodes, top of the 
crucible and the other forms the base 
upon which the crucible is placed. 
The pot is surrounded by a fire brick 
jacket to confine the heat. The metal, 
however, is exposed to the atmos- 
much as in any other type 
The disadvantages, on 
the other hand, are many. The cru- 
cible rests on a water-cooled electrode 
and consequently the bottom 
cold; 


from 
one on 


phere as 


of furnace. 


of the 
difficult to 
good contact with 
the top of the pot when it becomes 
worn and has scalloped edges. In 
the crucible expense is not 
eliminated, the melting cost is 
much higher than in the case of a fuel 


pot is also, it is 


maintain electrical 


addition, 
and 


furnace. 

It is doubtful if the successful, elec- 
tric brass melting furnace will employ 
the form 
electrodes 
or in the 
The prob- 
lem, of course, will be solved and the 


it be in 
furnace with 
and bottom, 
shape of an annular slot. 


crucibles, will 


of 


in the 


nor 
an arc 


top 


process of elimination will consign to 
the 
at present 


discard many of the theories 


advanced. 


of Impurities from Copper 


effect of heating an alloy in vacuo 


containing considerable proportions of 
to copper 
An alloy was selected which 


other metals in addition 


and zinc. 


is known in some districts as _ pois- 
oned brass, because it has been ren- 
dered unfit for casting purposes. An 


ingot of this poisoned brass, kept as 
a curiosity in the metallurgical mus 
eum of the University of Birmingham. 
light had a 
fracture, brittle 
blow-holes, 
much 


color, 
indicating a 
was full of 
which 


was of a vellow 


sharp 


material, and 


some of were not less 


T 


than '% 


; inch in diameter. It was pro 


duced while melting scrap in a foun- 


dry, and the makers, considering it 
of no value to them, sold it at a low 
price. An analysis of this materia! 
gave the following results: 
Per cent 
EE dic Aa Kee x Oe Ae ES Cee 12.53 
NG SiG Ew aso we hick Teele mentees a Seaetee 11.65 
ED hn cea s a ian pcos ens a se acta 7.11 
pee are ont nee: tek tS Ramey de see 5.52 
PO: iaivaw ewes eu geak akale ate ko See 2.0) 
SNR oc cose aes aenene anes vane 0.75 
MEME! Gesne sc ckew aes one Sake aes 0.09 
DERONOINO ici. x dos ann ceemasewstbics 9.06 
A quantity of this alloy was heated 
in vacuo in the manner described. 
and the residue was weighed and 
analyzed, the results being as follows: 
Copper, 72.36 per cent; tin, 5.1 per 
cent, and iron, 1.96 per cent. The loss 
by volatilization was zinc, 11.65 per 


cent; lead, 7.11 per cent; tin, 0.5] 
per cent, and arsenic, 0.09 per cent. 
The aluminum and manganese were 
not estimated. The experiment showed 
that the whole of the zinc and lead 
may be removed by heating in a 
vacuum to the melting point of cop- 
per. The loss of arsenic is also sig- 
nificant. 


Experiments on a Large Scale 


then conducted 
on a larger scale. The metal chosen 
was a 70-30 brass which was melted 
in a crucible in a coke fire, and 
quickly placed in a covered glass 
dessicator suitably protected against 
fracture by the heat of the metal. The 
spelter loss in melting in an uncov- 
ered crucible was found to be 0.8 per 
cent. The molten metal was allowed 
the dessicator seven 
minutes, was then removed and 
analyzed, was found to contain 
73.94 per cent of copper, showing a 
loss of 3.14 per cent of zine. As the 
metal only remained fluid for three 
minutes in the dessicator, the loss of 
zine was figured at 1 per cent per 
minute, so that if the metal could 
have been kept in the fluid state, the 
zinc, would have been removed en- 
tirely in one-half hour. The experi- 


Experiments were 


to remain in 
and 
and 
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refin- 
ing of impure copper could be accom- 
plished by melting the metal in vacuo, 
as the zinc, lead, arsenic and a’ part 
of the tin, and probably other met- 
als, could be volatilized and recovered. 


ments ‘show that a considerable 


The process could be worked on a 
large scale for treating impure resi- 
dues and crude coppers, the molten 
metal being purified of volatile in- 
gredients by being maintained for 
some time in an exhausted vessel, 
after which it could -be refined in an 


oxidizing atmosphere to remove the 


remaining iron, tin and other non- 


volatile metals. 


Vacuum Distillation 


it is probable that in the purifica- 
tion of zinc, 
find 


distillation will 
application, partic- 
ularly in the refining of hard or iron 


vacuum 
considerable 


contaminated zinc, produced while hot 
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galvanizing. A sample of this zinc 
contained zinc, 94.48 per cent; iron, 
4.71 per cent, and lead, 0.81 per cent 
A sample of this metal was treated in 
vacuo, and showed that at high tem- 
peratures the greater part of the iron 
is carried over by the zinc, but at 
500 deerees Cent. the whole of the 
iron is left as a non-volatile residue, 
while the zinc is obtained in the me- 
tallic state. This method of refining 
zine, if adopted on a large scale, would 
be found 

consumption 


fuel 

from oxida- 

tion will be practically eliminated. 
During the course of the investiga- 


very economical in 


and losses 


tion it was discovered that it is pos- 


sible to make brass when both the 
copper and the zine are in a solid 
state, by introducing the metals into 


exhausted of 
The copper, un- 


a receptacle which is 
air and then heated. 


der such circumstances, becomes vel 
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low, the coating of brass being firm 


enough to withstand polishing or 


scratching without change of color. 
Ry prolonging the heating for two 
hours, sufficient zine is absorbed to 


cause the copper to become first yel- 


low, and afterwards bril- 
The 


iron, but 


then redder 


liantly white. action is similar 
to sherardizing 
complished in a 


perature is 


being ac- 


vacuum, the tem- 


very much lower. 


Conclusion 


The results of the investigation 
indicate that at 375-380 degrees Cent., 


or about 712 degrees Fahr., copper 


readily absorbs zine vapor, but at 


the melting point of 


copper no zinc 
is retained; at 520 degrees Cent. (968 
degrees Fahr.) zinc vapor is given 


off by 60-40 brass, while 70-30 brass 
eives off 
Cent. 


zinc vapor at 550 degrees 















































Solved by Experts 


quantity desired. 
in melting 


Cold Mill Brasses 


Kindly furnish us with a mixture for 
cold mill brasses. 
Copper, 83 
phosphor-cop- 


Try the following alloy: 


pounds; tin, 10 pounds; 


? 


per, 2 pounds, and lead, 5 pounds. 


Cheap Red Metal 


Data Sheet No. 65, published in THE 
Founpry in May, 1910, contained the 
following formula for a_ cheap red 
metal: Copper, 83.84 per cent; lead, 
8.33 per cent, and zinc, 8.33 per cent, or 
its equivalent; copper, 20 pounds; lead, 
2 pounds, and zinc, 2 pounds. We fol- 
lowed the instructions for melting this 
mixture, but our castings were too soft 
and gummy. We would like to know 
what proportion of salt should be added 
to this mixture. 

The formula for the cheap red metal 
cannot be suitable for 
castings. If the 
formula produced a metal that was too 
soft and gummy, it is obvious that tin 
should 
the mixture. 


expected to be 


all classes of brass 


have been added to strengthen 
The salt is merely added 
for its deoxidizing value. It will not 
harden the alloy nor will it replace tin. 
It may be used in all alloys in any 


Salt can be employed 
copper or its 
reduces porosity 


alloys, as it 
Lead 
makes it 


softens the al- 
more machinable. 
The alloy given is used extensively for 
making small brass parts that are to 
be finished 


loy and 


rapidly on automatic ma- 
chines. It is cheap, easily machined 


and resembles the tin bronzes. If a 


harder or stiffer mixture is required, 


tin should be added in amounts from 2 
per cent upward. The zinc hardens 
and toughens the alloy. Zine and lead 


are added to convert the copper into a 


brass or into an alloy resembling 


bronze. 


Aluminum Solder 


Kindly furnish us with a formula for 
making aluminum solder. 


The following alloy frequently is 
used for soldering aluminum: Tin, 
49 per cent; lead, 26 per cent; zinc, 


20.5 per cent; antimony, 3.5 per cent, 
and copper, 1 per cent. 

Another aluminum solder consists 
of phosphor-tin, 33 per cent; zinc, 33 
per cent, and tin, 34 per cent. The 
articles to be soldered should be 
thoroughly cleaned and no flux should 
be used. 


Effect of Rosin Upon Copper 
What effect 
molten copper when it ts 
the metal in the 


does rosin have upon 
stirred into 
crucible? Will it in- 
crease the fluidity of dull metal? 
Rosin has no effect upon molten cop- 


per, whether stirred into the crucible or 


added in any other way. For some 
white metals, rosin is a good flux 
but when added to molten brass or 
copper it passes off in smoke.  Silicon- 


copper or phosphor-copper increases the 
fluidity of copper, but will not 
dull The 
heat should be increased and if you 
fail to sufficient 
furnace you are 


help 
metal. temperature of the 


obtain with the 
should 
should 
your melting 
medium should be overhauled and the 
difficulty located. If necessary, the 
height of the stack should be increased, 
the flues should be-enlarged, or more 
blast should be applied. 


heat 
using, changes 


be made; either a new furnace 


be installed, or present 


Replacing Tin With Antimony 

We are making castings from a mix- 
ture. containing copper, 85 per cent; tin, 
10 per cent; lead, 3 per cent, and zinc, 2 
per cent. We would like to replace the 
tin with a cheaper metal and we have 








30 
tried antimony, but we find that it 
makes the castings too brittle. We re- 


quire a hard, tough metal and we were 
wondering whether it would be possible 
to mix nickel and tin or nickel and an- 
When the antimony was added, 
the castings also were porous when ma- 
chined. 


timony. 


If your specifications provide for a 
hard, tough metal, there is no way of 
dispensing with the use of tin, and 
it will be necessary to continue the 
mixture outlined. It is advisable to 
use a comparatively small amount of 
antimony, particularly in view of the 
fact that this metal makes copper 
and its alloys brittle. The addition 
of nickel will not improve your mix- 
ture, inasmuch as it does not pos- 
sess the hardening properties of tin 
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and costs practically as much. Un- 
less a cheap grade of manganese 
bronze can be used, there is no 


cheaper material that can be substi- 
tuted for the alloy named. 


Getting the Angles for the Pump 
Connection to an Auto Radiator 


The apprentice came to the book man 
with an inquiry. He that he 
had made patterns for the terminals, 
that connect the 
radiator of an automo- 


said 
or elbows, water 
pump to the 
bile, and added that obtaining the an- 
The 


which 


gles was quite a puzzle to him. 
layout is illustrated in Fig. 1, 
shows the rear and the end views of 


the radiator, the pump and the pro- 
posed connection. It will be noted 
that the connection is offset both 
ways, 4 inches and 6 inches, respect- 
ively, and that the elevation is 5 
inches. Not knowing any other way, 


the patternmaker had prepared a block 
of wood 4 x 5 x 6 inches, and he 
this block through, both 
This method gave a 


sawed ways 


diagonally. tem- 


plet serving to measure the angles of 


the flanges. But Our apprentice 
thought that this was a waste of wood 
and an unnecessary expense. Furth- 
ermore, he thought that there must 


be some way to figure the angles and 
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thus make the use of a templet un- 
necessary. 

In case the angles of the flanges, 
such as this pipe connection, are to 
be computed, it will be noted that the 
problem can be worked out as shown 
in Fig. 2. The solution is an applica- 
tion of that old standard problem in 
arithmetic that we once upon a time 
thought so wonderful—finding the 
length of the diagonal of a room— 
that is, the distance from the lower 
corner to the opposite upper corner. 
This diagram, Fig. 2, shows the loca- 
tion of the radiator connection along 
the diagonal and the angles A and B, 
whose values are required. By the 
solution of right-angled triangles the 
diagonal M = V4 + S* = 6.4, and that 
P=vV 44+ 6 = 7.21, The tangent 
of angle A = 6/M = 6/64 = 0953/5, 
and the tangent of angle B = 5/P = 
5/7.21 = 0.6944. The angle correspond- 
ing toa tangent of 0.9375 is 43 degrees, 
5 minutes and that for the tangent 
0.6944 is 34 degrees, 45 minutes. It is 
necessary to add 90 degrees to each 
of these angles in order to get the 
complete angles between the flange 
center line and the center line of the 
main portion of the connection. Thus, 
43 degrees, 5 minutes plus 90 degrees 
equals 133 degrees, 5 minutes, and’ 34 
degrees, 45 minutes plus 90 degrees 
equals 124 degrees, 45 minutes. This 
means that the center line of the pipe 
stands at an angle of 133 degrees, 5 
minutes with the horizontal entrance 
T, and 124 degrees, 45 minutes with 
the vertical delivery S. Of course 
the junction between the flanges and 
the main pipe must be made with a 
smooth curve, but the patternmaker 
The 
angle of slope C of the main diagonal 
M with the base P is the same as an- 
gle B, or 34 degrees, 45 minutes. If 
anyone else has had experiences in 
this line of work, I am sure that the 
readers of THE Founnpry will be pleased 
to hear from him. 


can fashion these curves easily. 


The Middle States Co. has been or- 
ganized at Erie, Pa., with a capital 
of $60,000, to in the 
facture of bronze, iron and 
The company 
also will handle molding sand, foun- 
supplies and equipment. The 
officers follow: M. W. Brundage, pres- 
ident; E. F. 
and W. J. 


engage manu- 
brass, 
aluminum castings. 


dry 


Shugart, vice president, 


Fargo, secretary-treasurer. 


the Na- 
tional Electroplaters’ Association, who 
with 
Schroeder Lamp Works, Jersey 
is now affiliated with the Cellu- 
New York City. 


R. H. Sliter, president of 


recently severed his connection 


the E. 
City, 


loid Zapon Co., 
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French Phosphor Bronze Formulas 

In answer to an inquiry as to the 
exact composition of phosphor bronze, 
La Fonderie Modern gives a table show- 
ing the composition of various alloys of 
phosphor bronze, ordinarily employed in 
France. The alloys are classified under 
three heads, namely tin, zinc and lead 
phosphor bronzes, which seems to be an 
excellent arrangement. Under the head 
of tin bronzes the following alloys are 
given: 

For a tough, ductile alloy: Copper, 90 
per cent; tin, 10 per cent, and phosphor- 
us, 0.5 per cent. 

For water and steam pressures: Cop- 
per, 87.5 per cent; tin, 12.5 per cent, and 
phosphorus, 0.4 per cent. 

Three other alloys are given for use 
where a very hard metal is required, the 
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tin content being 14, 16 and 18 per cent, 
respectively, and the phosphorus in each 
case, 0.4 per cent; the remainder of the 
alloy consists of copper. 

For hydraulic pistons the following 
alloy is recommended: Copper, 83 per 
cent; 11 per cent; zinc, 6 per cent, and 
phosphorus, 0.4 per cent. 

For bearings three alloys are given, as 
follows: 

Copper, 81 per cent; tin, 15 per cent; 
zinc, 4 per cent, and phosphorus, 0.35 
per cent. 

Copper, 74 per cent; tin, 12 per cent; 
zinc, 14 per cent, and phosphorus, 0.3 
per cent. 

Copper, 72 per cent; tin, 11 per cent; 
zinc, 17 per cent, and phosphorus, 0.25 
per cent. 

Four formulae of the lead series are 
given and all are suitable for bearing 
purposes; they are as follows: 

Copper, 26 per cent; tin, 8 per cent; 
lead, 6 per cent, and phosphorus, 0.5 per 
cent. 

Copper, 83 per cent; tin, 11 per cent; 
lad, 6 per cent, and phosphorus, 0.4 per 
cent. 

Copper, 83 per cent; tin, 5 per cent; 
lead, 12 per cent, and phosphorus, 0.3 
per cent. 

Copper, 78 per cent; tin, 10 per cent; 
zinc, 4 per cent; lead, 8 per cent, and 
phosphorus, 0.6 per cent. 








Iconomical Operation of Molding Machines~l 


Mounting Patterns for Machine Work, with a Discus- 
sion of the Flasks Necessary for Efficient Operations 


HE OUTPUT of a molding ma- 
chine depends entirely upon the 


operator. The more ambitious 


men are anxious to increase their 
daily production and with this end in 
view, are seeking, constantly, ways 


and means whereby their work can 
be facilitated. Any improvements that 
can be devised will have a tendency 
to make the work easier and to in- 
crease the output. Therefore, any 
suggestion made by the _ operator 
should receive careful consideration, 
as he is in a position to note advan- 
tageous changes, which otherwise 
might be overlooked by the foreman 
of the department. Minor details fre- 
quently have a tendency to delay op- 
erations to a greater extent than 
some of the more important factors 
involved in machine molding. Un- 
fortunately, these details frequently 
pass unnoticed. Every unnecessary 
move in the production of a mold by 
machine has a tendency to keep down 
the output. If the production of one 
floor is less than the output of an- 
other similar floor, an effort should 
be made to ascertain at what point 
in the mold-making process the op- 
erator is consuming too much time. 


Hand Versus Machine Methods 


When the molding machine first 
was extensively introduced, foundry- 
men believed that every job in their 
shops could be made mechanically and 
this resulted in the condemnation of 
the machine in numerous plants. 
Many patterns can be molded much 
more rapidly by hand than by ma- 
chine and when mounted for machine 
production, the cost of manufacture 
is greatly increased. The writer fre- 
quently has removed patterns from 
molding machines which were rede- 
signed with respect to the molding 
method and were later molded on the 
floor or bench to better advantage. 
Many patterns can be arranged for 
molding in such a way that the drag 
may be lifted cross-handed and the 
cope, straight. This is accomplished 
much more easily than rolling over 
the drag and stripping the cope. One 
job will be referred to, which illus- 
trates this point. A foundryman re- 
ceived an order for several thousand 
diaphragm plates, 18 inches in diam- 


eter, which weighed 36 pounds each. 
Previously, when this work was made 
in this shop, the drag was mounted 
on a roll-over machine and the cope 
was made on a dummy. Inasmuch 
as it was a flat-back with the excep- 
tion of the lifting ring, which was car- 
ried in a core, the cope flask contained 
one bar for securing this core. The 
flasks were 20 inches in diameter, the 
cope 5 inches deep, and the drag 3 
inches deep. Cover boards’ and 
weights were used to obviate clamp- 
ing and the bar in the cope flask sup- 


ported the sand without danger of 
drops or straining. With this equip- 
ment two men obtained an output 


of 70 molds per day. As this number 
of castings was not sufficient to meet 
the requirements of the customer, it 
was decided to devise ways and 
means of increasing the output with- 
out the purchase of new equipment 
and the making of additional flasks. 
As the work previously was made, the 
cope operator was always ahead of 
the man making the drags and it was 
apparent that the production of the 
drag was delaying the work. Both 
cope and drag then were mounted 
on stands and were operated dummy- 
fashion. The output of drags there- 
by was considerably increased and 
the molder making the copes then 
lagged behind. This was due to the 
fact that he was compelled to attach 
the ring core to the bar in the cope 
flask with a wire. The core then was 
made wedge-shape, thereby securing 
itself. As a result of these changes, 
the output of the floor was increased 
to 110 molds per day. This is an ex- 
cellent example of a so-called molding 
machine error. In this instance, the 
job was so that it should 
never have mounted on a ma- 
chine. The foundryman cannot exer- 
cise too much care in arranging his 
work for molding. Simplicity of op- 
the essential feature that 
leads to economies in foundry opera- 
tions. 


simple 
been 


eration jis 


Satisfactory patterns are necessary 
for effective molding machine opera- 


tions. When purchased from jobbing 
shops, patterns frequently are  ob- 
tained at the lowest possible cost 


and it is doubtful whether the average 
foundryman realizes to what limits 
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the patternmaker can go in the con- 
struction of cheap work. The ma- 
terial undoubtedly will meet the neces- 
sary requirements and a careful check- 
ing of the job will show that the 
measurements are accurate. However, 
the important question is whether 
the pattern is constructed sufficiently 
strong to withstand a run of a large 
number of molds. To obtain the bus- 
iness, the patternmaker undoubtedly 
made a low price, and to realize a 
reasonable profit, the pattern and 
core boxes were constructed so that 
the job would return a good sample 
casting. However, the pattern may 
have been parted improperly, and at 
some point the mold might have 
been made in green sand, whereas a 
core was provided, because the pat- 
tern-making was facilitated in this 
way. As a result, the molder is 
compelled to set one core needlessly 
and in this way the cost of molding 
is increased considerably over the 
amount saved in the original construc- 
tion of the pattern. 


The Pattern—the Molders Tool 


When the patternmaker receives an 
order for a pattern intended for quan- 
tity production, he should construct 
the model in a way that will effect 
the greatest economies in the foundry. 
If he finds that his bid was too low 
for doing the work properly, an ad- 
justment can be made usually with 
the purchaser which will be satisfac- 
tory to both parties. Purchasing 
agents only frequently consider 
a pattern of no material importance. 
On the other hand, it is the most im- 
portant tool employed by the foun- 
dryman in the production of cast- 
ings and when improperly made, the 
cost of molding will be unnecessarily 
increased. 

The average machine shop is well- 
equipped with tools of a most mod- 
ern type and in the purchase of this 
equipment every movement of the op- 
erator is carefully considered to effect 
greatest economies in the cost 
of manufacture. In view of the care 
exercised in equipping machine shops, 
why is it that so little attention is 
devoted to the construction of pat- 
terns with a view to the elimina- 
tion of unnecessary movements and 


too 


the 


ae ere EE ED 
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operations on the part of the molder? 
When the patternmaker receives a 
drawing, should be instructed to 
make a study of the available mold- 
ing machine equipment in the foundry, 


he 


molding conditions, etc., and the pat- 
tern should built to these 
requirements, that the limit of 
output can be reached as soon as the 
the 


be meet 


so 
into sand. Some 
will contend that a job 
tried out to 


model is put 
foundrymen 
must first be ascertain 
its intricate points and peculiarities. 
Regardless of the arguments that may 
to this 


tion, it has been proven conclusively 


be advanced support conten- 


that a properly designed pattern re- 
quires no foundry trial to ascertain 


whether it can be molded to advan- 
tage. 
Patternmakers’ Knowledge of Molding 


few 
are sufficiently versed in the art of 
molding to know the right and wrong 


Unfortunately, patternmakers 


way of making a model so that it will 
leave the sand properly. Many pat- 
ternmakers not know whether a 


pocket or hanging portion of sand in 


do 


a mold will stand or will have 
to be secured and if the mold- 
er is compelled to secure a pock- 
et, is operations are  consider- 


ably delayed. On the other hand, if 
is to be built for a 
number of castings, the extra expense 
involved in patternmaking will not be 


a pattern small 


compensated for by increased foundry 
should that 
the pattern shop is the experimental 
department of a manufacturing plant, 
where all jobs must be designed and 
tried out before they are put in the 


production. It be noted 


sand. In some plants a special study 
is made of every pattern with a view 
to the that 
might be experienced in the foundry. 


The 


such a way that it will never have to 


elimination of difficulties 


pattern can be constructed in 
be taken out of the sand and changed 
and the maximum production can be 
attained immediately without the 


cessity of a series of alterations. 


2 


The Flask 

The flask is as important a foundry 
tool as the. pattern itself. If not 
adapted to the job, the production 
may be greatly curtailed. For repe- 
tition work, wood flasks are being 
discarded, due to shrinkage 
and swelling, which will not per- 
mit of close alignment of the 
pin holes. Frequently these holes 
in the cope flask are so large that a 
shift in a casting is noticeable. The 


iron flask possesses many advantages 
and in the of 


lumber, it is nearly as cheap in first 


view of present price 
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the 
common 


cost 
the 


wood flask. It has been 
practice to build flasks 
with open ends to accommodate core 
prints of considerable size, but this is 


as 


not being done to any extent at the 
present time, as a flask with the ends 
cut out be used for an- 


It was believed that con- 


can seldom 
other job. 
siderable time was saved in ramming 
a smaller amount of sand, but this in 
turn was lost in building up the ends 
to prevent runouts. 

In some shops, flasks are built with 
wood and iron ends and these 
flasks are lighter than those made en- 


sides 


As the wood will not 

endwise, diffi- 
culties are obviated. To prevent burn- 
ino the the wood sides 
faced with steel bands and flasks built 
in this can 


tirely of iron. 


shrink or swell these 


joints, are 


way be used advan- 


tageously for More 


trouble is experienced by using flasks 


many years. 
that are too small than from employ- 
The 
pin holes should be in alignment and 
there should be a perfect joint when 
the cope and drag are closed. It also 
is advisable to use two or three shov- 


ing those which are too large. 


elsful of sand more than is necessary 
rather than to lose castings occasionally 
result of runouts. The jacket fits 
well over the mold, reducing the lia- 
bility of a crush or strain. The stand- 
ard, tapered snap flask is built suffi- 
ciently strong to withstand the strains 


asa 


incidental to its use on a squeezer. 


The Molder and the Molding Machine 


The molding machine was not de- 
signed for the purpose of throwing 


the molder out of a job, but on the 
other hand, it is placed in the foundry 
for his benefit. It enables him to put 
up a much larger day’s work without 
as much effort as when molding by 
hand. It is admitted that cheaper 
help may be employed to produce a 
fairly of castings when 
machines are used to draw the pattern 
or assist in ramming the mold. 


ever, it 


eood class 
How- 
should be remembered that a 
mechanic is never out of 
ployment for any length of time. 


good em- 

Competition in the jobbing foundry 
trade in all sections of the country is 
very keen. For this reason, castings 
are sold on an extremely low basis, 
and in doing such work, the foundry- 


man should consider whether his shop 


is properly equipped to handle the 
job, whether his men are _ familiar 
with the class of work, and whether 


he is in position to make satisfactory 
deliveries. If the shop is not properly 
equipped to handle the 
must added, 


work, new 


equipment be and if 


this is not done, the cost of produc- 
tion On the other 


will be excessive. 
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hand, if the men are not familiar with 
the work, some time will be required 
to train them, and if a different grade 
of metal is necessary, a 
mixture will have to be 
these 


change in the 
made. All of 
the cost of 
be considered 
made for new 


increase 
production and should 
carefully when a bid is 
work. 

The of the work through 
the shop so that it can be handled to 
the best advantage is part of the gen- 
eral manager’s superintendent’s 
routine, and furthermore, it is his 
duty to provide the molder with the 
necessary equipment. It is also nec- 
essary to promote the interest of the 
molder in the affairs of the shop, so 
that he will not be on the job merely 
for the purpose of drawing his wages. 
Let him know that good work is ap- 
preciated and favorable comment, 
when earned, is a great incentive and 
is not soon forgotten. 


factors 


routing 


or 





General Electric Pension Plan 


The General Electric Co., Schenec- 


tady, N. Y., has announced a com- 
prehensive pension plan which will 
provide for all male employes who 


have been in the service of the com- 
pany 20 years and have reached the 
age of 70, and for female employes 
who have been in the employ of the 
company the number of years 
and have reached the age of 60. Male 
employes pensioned if in- 
for work at the age of 
female employes at 55. The pen- 
consists of 1 per cent of the 
average yearly wage for the 10 years 
preceding retirement, multiplied by 
the number of years employed, the 
limit being $125 per month. 


same 
may be 
capacitated 
65; 


sion 


Arizona Produces $44,000,000 in 
Minerals 


The chief mineral product of Ariz- 
ona is copper, in the mining of which, 
according to the United States geo- 
logical survey, the new state ranks 
first among the United States. It 
ranks sixth in the production of sil- 
ver and seventh in the production of 
gold. These three metals constitute 
98 per cent of the total production of 
the state, which amounted to $43,- 
483,912 in 1910 and $44,104,731 in 1911. 
The value of the copper product alone 
represents 86 per cent of the total 
output. 


The annual meeting of the Institute 


of Metals will be held at London, 
March 11 and 12. Heretofore the 
annual gathering has been held in 


January. 











Converter for Melting Iron and Blowing Steel 


First American Installation of the Stock Oil- 
Fired Converter for Making Steel for Castings 


WO years ago, 
a new type of 
oil- fired, side- 


blow converter 
introduced 


in England, by 


Was 





G. J. Stock, in 

which the iron 

for conversion 

into steel for 

S—— castings is 
melted in the same vessel in which 


the steel is blown, thereby eliminating 
the cupola, with its contaminating in- 
fluences, from this steel-making proc- 
ess. During the last two 
installations have been made in Eng- 
land, two in Scotland and single units 
are in operation in Belgium, New Zea- 
land and Japan. the 
American plant manufac- 


years, 13 


Recently, first 
the 
ture of steel by this process at the 
foundry of W. P. Taylor & Co., Buf- 
falo, and the Dominion Steel Castings 
Co., Hamilton, Ont., shortly will place 


began 








in operation a converter having a 


capacity of 2 tons. In addition, the 
Otis Steel Co., Cleveland, and the 
Otis Elevator Co., Chicago, each is 


installing converters of 2 tons capac- 


ity. 


Features of the Process 


The feature of this process origin- 
ally THI Oc- 
tober, page, 6/7, consists of 
the hot blast both 
for melting and for the conversion of 
the into steel. The blast is 
heated by the waste products of com- 


described in 
1911, 


employment of 


FOUNDRY, 


iron 


bustion during the melting operation, 
in a brick chamber, termed an econo- 
mizer, filled 


This process permits 


which is with coils of 
cast iron pipe. 
of the use of pig iron, comparatively 


low in silicon and low in phosphorus, 


having approximately the following 
analysis: Silicon, 2 to 2.50 per cent; 
manganese, 1 per cent; sulphur and 


phosphorus, 0.035 per cent. As high 


as 30 per cent of scrap, also can be 
used in the charges. 

The converter installed in the foun- 
dry operated by W. P. Taylor & Co. 
has a capacity of 1,000 pounds. The 
complete installation is illustrated in 
lig. 1, the economizer being located 
directly at the 
and is clearly illustrated in Figs. 2, 3, 


4 and 5. 


the rear of converter 
Owing to its comparatively 
small capacity, this converter is hand- 
operated hand-tilted, the latter 
being effected by a hand 
wheel and a train of gears, shown at 
the side of the 
and 4. With pig iron selling at $18.50 
a ton, the 
not to 


and 
movement 


converter in Figs. 3 


steel in ladle was guaran- 


teed at a cost exceed $35 per 


ton. The total oxidation losses aver- 
age 16 per cent, including 6 per cent 
for melting and 10 per cgnt for blow- 
ing, but for a 2-ton plant these losses 
The oil 
consumption averages 70 gallons per 
1,000-pound plant and the 


aggregate only 13 per cent. 


ton for a 
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FIG. 2 


THE 


total cost of labor, oxidation, electric 
power, repairs, oil, etc., approximates 
$5.50 a ton. On the other hand, a 2- 
ton plant can operate on a basis of 
30 gallons of oil ton of steel 
manufactured. The net yield of cast- 
ings at this foundry varies from 55 
to 65 per cent and on small return 
bends, the yield averaged 62 per cent. 
Owing to the fact that the sulphur 
not increased, which is the 
case when melting in a cupola, this 


per 


content is 




















element can be maintained at _ the 
original low basis estimated in the 
charge and as a result, shrinkage 


cracks are’ eliminated and the quality 
of the steel thereby is greatly 
proved. The scarcity of fuel oil, which 


im- 


today is a problem of the utmost im- 
portance with many steel foundry- 
men, is not a factor that will militate 
the operation of the Stock 
converter. Any residues from crude 


against 


petroleum can be used, so long as the 
not thick to flow and, in 
addition, creosotes and products from 


oil is too 
the distillation of coal tar can be used 
for melting. The converter can be 
operated almost continuously for one 


week without repairs and five heats 








can be made in 12 hours. 





Construction of the Converter 






End and side elevations and a plan 


CONVERTER IN 


top of a turntable. 
permits 


CHARGING POSITION 

nions supported by uprights attached 
to a steel base plate which forms the 
This arrangement 
to be turned 
circle for the 


converter 
complete 


the 
through a 


various positions of charging, melting 


and pouring. As’ previously stated, 
the 1,000-pound cohverter is. hand- 
tilted, but this operation is performed 

































January, 1913 
electrically on vessels of 2 and 3 tons 
capacity. 
_Cold metal, consisting of pig iron 
and scrap, is charged into the con- 
verter by the aid of a peel, when it 
is rotated into the position illustrated 
in Fig. 2. In Fig. 3, the converter 
bas been charged and has been rota- 
ted again, with its mouth pointing di- 
rectly into the opening of the econ- 
omizer, in position for melting. Fig. 
4 shows the converter tilted for blow- 
ing and in Fig. 5, the converter is in 
position for teeming the steel into 
a ladle. 

The Oil Burners 

The oil burners, which are remov- 
able, are located inside of the blast 
box, the oil being introduced by small 
steel tubes, three burners being em- 
ployed for the 1,000-pound converter 
and six for a converter of two tons 
capacity. The burners for a 2-ton 
vessel are shown at A, Fig. 6. These 
tubes are centered in the blast pipe 
and by this arrangement the air and 
oil are intimately mixed. When the 
converter is cold, combustion is start- 
ed by lighted waste, but after the lin- 
ing has become heated from a previ- 
ous charge, the oil ignites itself. Af- 
ter the melting operation, the oil burn- 
ers are withdrawn and the vessel is 
tilted for blowing the steel, as illus- 
trated in Fig. 4. The time required 
for melting is approximately 1 hour 
and 40 minutes, while the steel blow- 
ing operation consumes approximately 





































view of the converter are illustrated 
in Fig. 6. To facilitate relining, the 
; “CREME 
upper end of the shell is removable. [§y sue mE > | 
The lining consists of silica bricks ‘ 
' + DFICKS FIG. 3—-THE CONVERTER IN MELTING POSITION, DIRECTING ITS BLAST INTO 
and the vessel is mounted on trun- THE ECONOMIZER 
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20 minutes. The pressure of the blast 
during the melting operation is ap- 
proximately 12 ounces, but this is in- 
creased to from 3 to 3% pounds dur- 
ing the blowing operation. 


The Economizer 


The economizer is an important 
feature of this process and serves to 
recover the waste heat arising from 
the combustion of the oil during 
melting. The brick chamber of the 
economizer is filled with coils of 
ribbed U-section, cast pipes, 
through which the blast passes and 
the heat from the vessel passes around 
these pipes before being discharged 
into the stack. By this arrangement, 
the cold air delivered by the blower 
is raised to a temperature of 800 de- 
grees Fahr. before delivery to the 
converter. The combination of oil and 
hot blast produces a temperature of 
approximately 1,600 degrees Cent., 
thereby greatly expediting the melt- 
ing of the iron. It has been estimated 
that there is a loss of temperature in 
the economizer of approximately 90 
degrees Fahr. during the steel-blow- 
ing operation. However, the maxi- 
mum temperature is rapidly attained 
immediately after the vessel has been 
charged again and is returned to its 
melting position. 

The blast is furnished by a Roots 
blower, illustrated in Fig. 1, driven 
by an alternating current, variable 
speed motor. This arrangement per- 
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FIG. 5—TEEMING THE STEEL FROM THE CONVERTER INTO A LADLE 


mits of the control of the blast either 


at low or high pressure, as desired, 
without undue expenditure for power. 
The entire installation can be made in 
a comparatively limited area and it is 
equally desirable plants of any 
kind requiring a limited tonnage of 
steel castings, particularly as_ the 


process eliminates the installation of 


for 


























FIG. 


4—THE 


BEEN WITHDRAWN 


CONVERTER IN BLOWING POSITION, 


KROM 





THE 
BLAST 


OIL 
BOX 


BURNERS HAVING 


THE 


the cupola and its accessories. The 
cupolas in the plant of W. P. Taylor 
& Co. are so located that a converter 
could not have been installed. to 
handle the iron conveniently and ex- 
peditiously, and by the elimination of 
this step in the process, it was pos- 
sible to locate this steel-making plant 
at one end of the foundry and within 
a comparatively limited area. 


Fluidity of the Steel 


The steel can be blown as hot as 
desired and the metal, which, there- 
fore, is very fluid, is adaptable to the 


manufacture of small and_ intricate 
castings of exceedingly thin section. 
The metal can be run_ successfully 


into castings only 1/16 inch thick. Ad- 
ditions of ferro-silicon and ferro-man- 


ganese are made when the vessel is 
turned down, immediately after the 
blow. The castings that are being 


made by W. P. Taylor & Co. are un- 
usually free from defects, such as pin- 
holes, blow-holes, etc. In 


risers, sinkheads, etc., can be 


addition, 
reduced 
in size as compared with those neces- 
sary in other 


steel-making processes. 


The oxidation losses are reduced ap- 
proximately one-half by pre-heating 
the blast. In the Taylor plant the 


steel is cast into green sand molds al- 
most exclusively and silica facing is 
employed which contains over 99 per 
cent of silica, the being mined 
in Canada. The the cast- 
ings is unusually smooth and owing 
to the purity of th: 


sand 


surface of 


facing sand em- 
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ployed, little difficulty is experienced 
in cleaning. 

An order is being executed for the 
installation of one of these converters 
for operation in conjunction with an 


0.70 
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manganese, 0.40 per 
0.01 per cent; phos- 
phorus, 0.017 per cent, and sulphur, 
0.015 per cent. 


per cent; 


cent; silicon, 


Low carbon steel for seamless drawn 
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Safety Rules for the Foundry 

Safeguarding its employes against 
accidents has been given careful con- 
sideration by the Youngstown Sheet 














electric steel refining furnace. The tubes: Carbon, 0.08 per. cent; man- & Tube Co., Youngstown, O. Through- 
electric refining period requires ap- ganese, 0.18 per cent; silicon, 0.011 out all of the departments of these 
proximately two hours and as the per cent; phosphorus, 0.011 per cent, works, safety devices have been in- 
steel-making process in this converter and sulphur, 0.01 per cent. stalled and, in addition rules and 
approximates this period, hot metal Carbon tool steel: Carbon, 0.83 per regulations governing the conduct of 
can be furnished to the electric fur- cent; manganese, 0.072 per cent; sili- employes, with warnings against dan- 
nace immediately after the previously con, phosphorus and sulphur, 0.011 gerous practices have been issued. 
refined charge has been tapped. To _ per cent. For making plant repairs, a large 
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END 


AND SIDE 





eliminate 


delays during relining, a 


spare vessel usually is provided. 


Analyses of Steel Made 


of steel 
produced by the Stock converter fol- 


Analyses of various grades 


low: 

Cast steel wheel centers: Carbon, 
0.17 per cent; manganese, 0.40 per 
cent; silicon, 0.17 per cent; phos- 
phorus, 0.05 per cent, and sulphur, 
0.025 per cent. 

Steel for high carbon wire: Carbon, 


High speed tool steel: Carbon, 
0.627 per cent; manganese, 0.198 per 
cent; silicon, 0.059 per cent; phos- 


phorus, 0.002 per cent; sulphur, 0.007 
per cent. 
The 


steel 


foregoing to 


For 


analyses apply 
English plants. 

casting purposes, the metal is similar 
to dead-soft steel and possesses prac- 


made in 


tically the same physical properties. 
G. J. Stock, inventor of this process, 
has established an: office at 606 Ellicott 
square, Buffalo. 


ELEVATION AND PLAN VIEW OF A TWO-TON, 





OIL-FIRED, STOCK CONVERTER 





foundry and a pattern shop are oper- 
ated. 

The rules applying to the employes 
of the foundry, follow: 

Employes are warned to use care to 
see that no snow or ice is in any ladle, 
pot or other receptacle intended for 
the use of molten metal, and not to 
allow moisture in any form to accu- 
mulate therein, and are forbidden to 
jostle or distract fellow employes 
while carrying or working with molten 
metal, and attention is called to the 
danger of pouring or spilling molten 
metal upon any cold, damp, wet or 
rusty surface, and must assume the 
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consequences forall explosions re- 
sulting from the violation of this rule. 

Employes are cautioned not to wear 
laced or buttoned shoes while engaged 
in or about the foundry, but must pro- 
vide themselves with shoes that can 
be easily removed in case of emer- 
gency to prevent burning by molten 
metal. 

Employes must not use boxes, bar- 
rels, or other inflammable material 
while pouring metal or while in or 
around where molten metal being 
poured. 

In catching iron, men must be in- 
structed to cut the stream so that it 
will be towards the furnace or cupola. 
To cut the stream away from the fur- 
nace is always dangerous and results 
in many serious burns to the feet and 
legs. 

In molding deep flask jobs where 
long guides are used, they should be 
taken off when not in use and de- 
stroyed, as nails protuding from 
guides are liable to injure workmen’s 
feet. 


is 


In pouring iron into molds work- 
men must be instructed not to have 
their feet too near the mold. Em- 


ployes must be careful not to get in 
such a position that they cannot get 
away quickly should the metal break 
through the mold. Many serious 
burns have been caused in this way. 

Workmen must be cautious to care- 
fully examine any ladles or skimmers 
and see that they are not damp or 
wet. A damp or wet ladle or skim- 
mer coming in contact with hot metal 
is liable to cause an explosion. 

Workmen must not fill ladles too 
full, as the hot metal is liable to spill 
and cause serious injury. 

Ladles must be inspected every day 
to see that there are no thin places 
through which the hot iron may 
break and burn the legs of employes. 

Patternmakers and apprentices must 
be cautioned against using hand joint- 


ers without the safety guard over 
knives. 
Patternmakers must be cautioned 
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FIG. 2—CAST STEEL 


against machining short less 
than 12 inches in length. 

In using hand jointer never allow 
the hand to pass over knives while on 


pieces 


material being jointed. Use both 
hands, keeping them back from the 


knives until the piece is started, then 
work one hand on each side, thereby 
never allowing the hand to be on ma- 
terial over the knives. 

Never start the jointer until after 
trying the cut. 

Patternmakers must be warned to 
stand clear of material passing through 
the pony planer to avoid being in- 
jured by particles being kicked back. 

Never reach over a machine to get 
finished material from the other side. 
around to avoid falling into the 
knives. 

[Employes must be cautioned in saw- 


Go 





FIG. 1 


MOLD FOR CAST 





STEEL TRACTOR WHEEL 





TRACTOR WHEEL 
ing small pieces 
a notch cut in 
through the saw. 
gers or hands. 

In sawing long material secure help 
to bear out one end before attempting 
this operation. . 

Never allow the saw to protrude 
more than % inch above the material 
being sawed. 

Employes must be cautioned in 
using band saws to see that the piece 
being sawed is firm on the table. 

In sawing thick material employes 
must be cautioned to keep their hands 
Out of the line the saw 1s traveling. 
Place the hand to the side and to the 
rear of the material being sawed, 
thereby avoiding being cut by the saw 
appearing before expected. 

Patternmakers and apprentices are 
cautioned against leaving pieces with 
nails sticking out lying on the floor. 
The nails should be turned down or 
drawn, and if scrap, throw in the 
wood box. 


to use a stick with 
to push the piece 
Do not use the fin- 


Molding Steel Tractor Wheels 
A method 

solid tractor wheel, 
which is being tried out by the Hart- 
Parr Co., 


of molding a new form 


of cast steel 
Charles City, Ia., is indicated 
in the accompanying illustrations. The 
mold and pattern shown in 
1 and the completed casting 
2. The 


shallow 


are Fig. 
Fig. 
of a 
the 
This 
impressions which 
of the wheel. 
The rim is formed by a series of dry 


in 


pattern is in the form 


cup and is used to ram 


large, central, green sand core. 


core contains the 


form the 


arms and hub 


sand segments, which fit entirely 
around the center core, as indicated 
at S, Fig. 1 The entire mold is 
covered by dry sand slab cores and 
these in turn by iron plates, which 
are clamped to the bottom board. 
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Foundry Trade in Retrospect 


LL BRANCHES of the foundry industry shared 
in the general business prosperity, which pre- 
vailed throughout the greater part of 1912, and 
the outlook is favorable to the continuation of the 
present trade activity. The upward movement in the 
demand for iron and steel products became manifest 
with the close of the winter months last year, and so 
rapid was the increase in the volume of new tonnage 
placed that it was feared that an inflation of values 
would result, to be followed, in rapid succession, by 
a boom and another period of trade depression. The 
political situation, which involved possible tariff revi- 
sion and the presidential election, it was feared, would 
check the upward swing of the pendulum, but for- 
tunately, the movement was based on sound trade 
prospects and the forward march of business gained 
steadily and its progress was not impeded during the 
last half of the year. Lake Superior iron ore ship- 
ments and pig iron production established new high 
records and the advent of the new year finds an 
unprecedented tonnage of unfilled orders on the 
books of blast furnaces, rolling mills and foundries. 
Unfortunately, the prices prevailing for castings did 
not keep pace with the increased quotations on pig 
iron and non-ferrous metals, although the tendency 
at present is steadily upward. To the heavy railroad 
buying was attributed the improvement in the de- 
mand for steel and malleable castings, while the gray 
iron shops shared a proportionate increase in tonnage. 
Casting plants specializing in heavy machinery work, 
however, operated considerably below normal capacity 
until the fourth quarter. This was due to conserv- 
ative machine, tool and equipment purchases, as the 
manufacturers were not inclined to make extensions 
until assured that the trade improvement was not 
artificial. Brass and aluminum shops, during the last 
half of the year, were unable to meet the requirements 
of the automobile and allied industries and the de- 
mand for aluminum castings was enhanced by the 
refusal of some malleable shops to continue the pro- 
duction of intricate motor car sections at the quota- 
tions then prevailing. As a result, these patterns 
again were placed with the aluminum foundries. The 
scarcity of this white metal greatly curtailed the out- 
put of many shops during the closing months of 1912, 
and in spite of heavy importations, the requirements 
greatly exceeded the supply. In the following table 
a comparison is made of the spread in pig iron 
quotations in the leading consuming centers, from 
Jan. 1, 1912, to Jan. 1, 1913: 


No. 2 Founnry 


Jan. 1,’12. Jan. 1, ’13. Increase 
PUUBNUEBR, ss eet tayo ystnees ent $13.90 $18.40 $4.50 
ROMO: aiw'ga Satis 4s gxteb.n Meare tome a 14.00 18.00 4.00 
Birmungmam, Allg. ..ccwd dicec.cd sis 10.00 14.25 4.25 
Cinbereat, . GING. Ac ies v.00 de% 14.20 17.95 3.75 
PCO sh ncsasdaSeweacevcawe 14.50 18.25 3.75 
PUNO: oid 'ace slbialenge Saw ale sg-o'a eee ie 13.50 17.25 3.75 
CRUEIRGU. Sic cis evs ss erasncenigeen 13.25 17.75 4.50 
MISCELLANEOUS GRADES 
Rg i re $13.30 $17.40 $4.10 
DOGG, DRUMMER: . 5 ocepoc'es vc cks 14.25 18.00 3.75 
Malleable, Pittsburgh ............ 13.65 18.50 4.85 
Malleable, Chicago .......cccccee. 14.00 18.00 4.00 
Lake Superior charcoal, Chicago... 16.50 18.75 2.25 


It will be noted that all grades of iron increased 
an average of slightly less than $4 a ton during the 
year. Lake Superior charcoal recorded the smallest 
advance, while malleable iron at Pittsburgh was 
marked up $4.85. 








ometEE 


January, 1913 


Personal 


John H. Davis, superintendent of 
the steel foundry of the Otis Steel 
Co., Cleveland, resigned Dec. 1. 

C. H. Ellis, formerly with the Tabor 
Mfg. Co., Philadelphia, has been added 
to the sales force of Henry E. Prid- 
more, Chicago. 

Nathaniel Corry, of Ambherst, N. 
S., president of the Canadian Car & 
Foundry Co., has been appointed a 
member of the Canadian senate. 


H. L. Thompson, formerly of the 
Bureau of Internal Revenue, Washing- 
ton, D. C., is now connected with 
Davenport & Keller, chemists, New 
Britain, Conn. 


William W. Brierly has been ap- 
pointed superintendent of the Mill- 
bury Steel Foundry Co., Millbury, 
Mass., to succeed Carl N. Nourse, 
who died recently. 

W. D. Berry, manager of the New 
Brighton Works of the Keystone 
Bronze Co., recently has been ap- 
pointed superintendent of both the 
Pittsburgh and New Brighton plants 
of this company. 

Walter A. Johnson has been ap- 
pointed manager of the Atlanta, Ga., 
office of the Independent Pneumatic 
Tool Co., Chicago, to succeed the late 
John J. Keefe. Mr. Johnson has been 
connected with the Pittsburgh office 
of this company for several years. 

R. T. Hodgkins, manager of the 
chain block department of the Yale 
& Towne Mfg. Co., New York City, 
has resigned and has been succeeded 
by Charles W. Beaver, assistant man- 
ager of this department. is 

E. White, formerly connected with 
the Emporium Furnace Co., Empori- 
um, Pa., has succeeded L. Schmidt as 
superintendent of the Independent 
Foundry Co., of that place, Mr. 
Schmidt having been transferred to 
the New York office of this company. 

Anthony Baker, superintendent of 
the foundry operated by E. C. Stearns 
& Co., Syracuse, N. Y., has been 
placed in charge of the Economy 
Foundry, that city, which recently 
was leased by Stearns & Co. Mr. 
Baker has been succeeded by Stephen 
Blackford. 

Frederick L. Lambert, for nine years 
superintendent of the foundry de- 
partment of the Fairbanks-Morse Mfg. 
Co.’s Eclipse works at Beloit, Wis., 
has been appointed assistant superin- 
tendent of the Dodge Mfg. Co., Mish- 
awaka, Ind. Mr. Lambert was asso- 
ciated with the Fairbanks - Morse 
works at Beloit for 18 years. 

William B. Dickson has been elected 
president of the International Steam 
Pump Co., New York City, to succeed 
the late Benjamin Guggenheim. Mr. 
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Dickson was born in Pittsburgh, Nov. 
6, 1865, and in 1881 secured employ- 
ment at the Homestead Works of the 
Carnegie Steel Co., Pittsburgh. Sub- 
sequently he was promoted to the 
position of assistant to the president 
and managing director of the Carnegie 
Steel Co., having become a junior 
partner of this company in 1889. When 
the United States Steel Corporation 
was organized in 1901, Mr. Dickson 
was appointed assistant to the presi- 
dent, and later was elected a vice 
president of that corporation, which 
position he held until May 1, 1911, 
when he resigned. 


The Eastern Car Co., New Glasgow, 
N. S., will build a large car wheel 
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Interchangeable Pattern Plates 

For use in connection with its 
Modern molding machines, the Ar- 
cade Mfg. Co., Freeport, Ill, has 
devised a system of interchange- 
able pattern plates and frames which 
greatly reduce the time required for 
changing patterns. The earlier forms 
of pattern plates were cast integral 
with the frames, the latter being 
bolted to the machine at four points. 
It was necessary, therefore, to have 
a separate frame for each plate and 
this equipment, while effective in 
operation was rather bulky and cum- 
bersome to handle. 

The. details of. the improved sys- 
tem of interchangeable plates are in- 











FIG. 1—INTERCHANGEABLE 


foundry and the contract for all the 
necessary equipment has been placed 
with the Whiting Foundry Equipment 
Co., Harvey, Ill. The plant will be de- 
signed on the straight line system 
with hydraulic 
each of the 


hoists commanding 
molding floors These 
hoists are employed for closing the 
molds, pouring and for delivering the 
car wheels to buggies that carry them 
to the pits for annealing. 

Joseph Reinbold, formerly associated 
with the Joseph Reinbold Bronze Co., 
Newark, N. J., has equipped a new 
plant at 475 Washington street, that 
city. The new firm will be known as 
Reinbold & Co., and will make fine 
bronze, brass, gold and silver castings. 








PATTERN PLATES AND FRAME 


dicated in the accompanying illustra- 
tions. Fig. 1 shows a pair of inter- 
changeable plates for molding sash 
weights, the cope plate being shown at 
the right fastened to the frame while 
the drag plate is seen in front of 
the machine removed from the frame. 
Fig. 2 illustrates both plates in their 


working position, together 
with a finished mold and a set of 


castings. At the left in Fig. 3 is 


proper 


a frame used in casting the inter- 
changeable pattern plates and at the 
right a template for drilling them prop- 
erly 

The plates are very thin and are 
made from a white metal alloy. They 
ft over the dowel pins shown in the 
empty frame in Fig. 1 and are fast- 
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Foundrymen’s Convention at 
Chicago in 1913 


At a recent meeting of representa- 
tives of the Foundry & Machine Ex- 
hibition Co., the American Foundry- 
men’s Association and the American 
institute of Metals, Chicago was se- 
lected as the place for the 1913 con- 
vention of the allied foundry organiza- 
tions. The convention will be held 
during the week of Sept. 29, which 
is just before the fall rush of  busi- 
ness and is at the time when the 
weather is most delightful in the 
Windy City. No places for the meet- 
ings in the city have yet been defin- 





itely selected, although the meetings 
of the American Foundrymen’s Asso- 
ciation and the American Institute of 
Metals probably will be held at some 
of the large hotels, while the exhibi- 
tion will be housed in one of Chi- 
cago’s large pavilions. It has been 
12 years since a foundry convention 
has been held in the west, Chicago 
being selected in 1901. It is interest- 
ing to note that at the first Chicago 
convention, Dr. Richard Moldenke 


was elected to his first term as sec- 





retary of the American Foundrymen’s 
FIG. 2—INTERCHANGEABLE PATTERN PLATES USED FOR MOLDING SASH Association, a position which he has 
WEIGHTS filled continuously ever since. West- 





ern foundrymen are enthusiastic over 
ened by 10 © screws. In order to replaced by a building of modern de- the selection of the 
steady the center of the plate the sign, which will be equipped with all 
block,, B, Fig. 1, is inserted and the facilities for making cores. Each of 
back of the plate rests against the the annealing ovens will have a ca- 
cross strips screwed to the block. pacity of 64 pots. 
This block is merely’ screwed to the 
table of the machine and may be 


big metropolis 
as the scene of the next convention, 
and will make great preparations to 
insure an occasion which will be long 
remembered. 





removed entirely when a deep pat- 
tern is used, or another one of dif- 
ferent shape may be inserted for use 
with a different plate. In order to 
be sure that all plates made by this 
system will be interchangeable the 
frame and template, Fig. 3, are in 
cluded in the outfit. The frame is 
placed over the pins of the flask in 
which the plate is cast, thus making 
it certain that it will be of the prop 
er size, neither too large nor too 
small. The holes for the screws and 
dowels are drilled with the template, 
thus insuring absolute’ interchange 
ability. 

The frames remain constantly on 
the machine and since the plates are 
very thin they may be stored on 
edge compactly and without damage. 

The annealing capacity of the foun 
dry operated by the Northwestern 
Malleable Iron Co., Milwaukee, is be- 
ing increased by the installation of 














ro addition: vens. The core shop ; Fi 
pr ontesningrpneieiesa © core se0P FIG. 3--MASTER FRAME AND TEMPLATE USED IN MAKING INTERCHANGEABLE 


also has been torn down and is being PAITERN PILATES 

















Reviews of Technical Books for Foundrymen 
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Basic Open-Hearth Steel Process; 
by Carl Dichmann; translated and 
edited by Alleyne Reynolds; 334, 5% 
x 8Y-inch pages; illustrated; pub- 
lished by the D. Van Nostrand Co., 
New York City, and furnished by 
THe Founpry for $3.50, postpaid. 

This work, originally published in 
German, was translated by Alleyne 
Reynolds, and aside from the remov- 
al of a few inaccuracies in the text, 
the translation is as literal as the 
differences in the two languages will 
permit. The work is divided into two 
parts and in the first section are dis- 
cussed the physical condition in an 
open-hearth furnace system, opera- 
tion of gas producers, etc. The sec- 
ond part is devoted to the chemistry 
of the basic open-hearth process and 
discusses the chemical action of the 
flame upon the formation of scale, 
slag and impurities in the metal, A 
chapter is devoted to the principal 
working methods of the basic open- 
hearth furnace process, including the 
pig and scrap carbon, pig iron proc- 
ess with cold charges, pig iron proc- 
ess with molten charges, Talbot, com- 
bined, Bertrand-Thiel and Monel 
processes. The appendix contains a 
large number of tables and formulae 
which should prove of great value 
to the open-hearth furnace operator. 


* * * 


Metallurgy of Cast Iron; by Thos. 
D. West; 631, 5 x 7'%-inch pages; 
153 illustrations; published by the 
Penton Publishing Co., Cleveland, 
and furnished by THE Founpry for 
$3, postpaid. 

The fourteenth edition of this well- 
known work has been thoroughly re- 
vised and considerable information 
has been added. This includes notes 
on the author’s most recent experi- 
ments and 


researches, present use 
of by-product coke, advantages of 
high carbon in coke, advisability of 


considering the total carbon in mix- 
tures, segregation of sulphur and 
manganese in castings, use of ferro- 


phosphorus, notes on experiments 
with titanium and vanadium, notes 
on semi-steel, the volume relation 


of white and gray cast iron, non-ex- 
pansion of white iron by repeated 
heatings, and similarity of defects in 
chilled iron and steel car wheels. 

In the preface to the fourteenth 
edition Mr. West states that the re- 
port of 


his investigations of 


the gray iron chilling problem may 


recent 


form a part of an entirely new work, 
although it may be added as an appen- 
dix to some future edition of the metal- 
lurgy of cast iron. The author has 
discovered how to create an inside 
chill and he is of the opinion that 
there may be more than one process 
for accomplishing this. 
* * * 

The Metallurgy of Iron and Steel, 
by Bradley Stoughton, Ph. B., B.S., 537 
6% x 6-inch, illustrated pages, pub- 
lished by the McGraw-Hill Book Co., 
New York, and supplied by THE Foun- 
pry for $3.00. 

This volume comprises the second 
edition of this work, and as stated in 
the preface, it has been enlarged, re- 
arranged, thoroughly revised, and in 
part re-written in the effort to keep 
pace with the rapid development of the 
iron and steel industry during the past 
three years. The purpose of the book 
is to include in one volume a _ record 
of the progress made in the iron and 
stcel industry during the past 18 years, 
end to serve as a text book for all who 
are interested in the production of iron 
and the make-up 
cf the volume has been obtained from 
many sources, full acknowledgment of 
which is made in the preface to the 
first edition. The work starts out with 
an introduction explaining for the bene- 
fit of students of physics and chemistry, 
the difference between the various fer- 
rous products, and includes a 


steel. Assistance in 


table of 
the world’s production of pig iron from 
1865 to 1910. For the benefit of those 
who lack the advantages of a technical 
training, a chapter is introduced near 
the end of the book, under the caption 
“Chemistry and Physics Introductory to 
Metallurgy,” which it is suggested be 
read first, in order that the subject 
matter of the other pages will be more 
intelligible. 

Following the introduction, a _ de- 
scription of the manufacture of pig iron 
is given, from the ore to the pig bed, 
and includes an account of their occur- 
rence, a description of the different 
ores, and the manner in which they are 
mined, and handled, both 
at the shipping and receiving ends. The 
blast furnace 


transported, 


and its appurtenances 
are then- lucidly described, with sec- 
tional illustrations showing the con- 
struction of the hot-blast stove, the 
method of charging the blast furnace 
and the reactions occurring therein. 
This is followed by chapters on the 


purification of pig iron, in which the 


equipment and processes adopted in the 
conversion of pig into wrought iron 
and steel are described. Rolling mill 
practice is outlined in chapters devoted 
to the mechanical treatment of. steel, 
and is copiously illustrated. Several 
chapters are also devoted to the found- 
ing of iron and steel, and touch upon 
methods of molding, molding machines, 
core making, designing of patterns, and 
cupola practice. Tables are given of 
the analysis of cupola gases, and com- 


parisons of cupola practice. Methods 
of melting and converting steel for 
casting purposes are also outlined. 
Other chapters treat of the solution 


theory of iron and steel, the constitu- 
tion of these metals, the production and 
founding of malleable iron, the heat 
treatment of steel, alloy steels, the elec- 
tro-metallurgy of iron and steel, and 
metallurgical fuels and the generation of 
producer gases. The subject is covered 
as thoroughly and with as much detail 
The work 
can be recommended both to the student 
of iron manufacture, and the practical 
man, to the one because of its educa- 
tional value, and to the other as a con- 
venient reference. 


as is possible in one volume. 


. * * 

Industrial Depressions; by Geo. H 
Hull; 277 6 x 9-inch pages; published 
by the Frederick A. Stokes Co., New 
York, and furnisked by THE Founnry, 
for $2.75, net. 

Geo. Huntington Hull, the author 
of this work, has been engaged ip 
the iron business for 49 years and is, 
therefore, well-equipped to discuss 
the subject of industrial depressions. 
Nine periods of industrial depression. 
as distinguished from financial panics, 
have occurred in America and Ew'ope 
since 1800. Many theories of the 
causes of these depressions have been 
suggested and these theories 
carefully analyzed by Mr. Hull. 
concludes that the countries which 
have suffered most severely from 
these depressions are the great pro- 
ducers of iron and steel and in each 
instance the state of the iron trade 
could have been taken as an _ indi- 
cation of the ensuing period of de- 
clining trade. 

Oi timely interest is Mr. Hull’s 
declaration that presidential elections 
have never caused eras of trade 
cline the exception of 
when the uncertainty as to the fu- 
ture basis of the monetary system 
of this country affected business. 


are 
He 


de- 


1896, 


with 
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The Canadian Car & Foundry Co. has ac- 
quired the foundry of the Pratt & Letchworth 
Co., Brantford, Ont. 


The new radiator foundry of Steel & Ra- 


diation, Ltd., St. Catherines, Ont., made its 
first heat on Nov. 29. 
The Fargo Foundry Co., Geneva, IIl., will 


place its shop in operation early in January. 
C. H. Fargo is secretary. 

The the United States 
Radiator Corporation, at Corry, Pa., probably 
will resume operations early in the spring. 

The Penn Steel Castings & Machine Co., 
Chester, Pa., has replaced the converters in its 


foundry owned by 


No. 2 foundry with 5-ton, acid, open-hearth 
furnaces. 
The new plant of the Allegheny Valley 


Foundry & Machine Co., Glassmere, Pa., will 
be placed in operation shortly after the first 
of the year. 

The American Malleables Co., Lancaster, 
N. Y¥., is making extensive improvements 
which involve the reconstruction of several 


old buildings. 


The plant of the Mascot Stove Mfg. Co., 
Dalton, Ga., has been purchased by J. F. 
James, Chattanooga, Tenn., who is planning 
to remove the plant to the latter city. 

The Fisher Machine Works, Leavenworth, 
Kan., has practicaliy completed the rebuilding 
of its foundry, recently damaged by fire, and 
will resume operations soon. George H. 
Fisher is president. 

The New Foundry & Mfg. Co., Sioux City, 
Ta., has succeeded the Sioux City Foundry & 
Mfg. Co., with D. C. Shull as president. The 
company the manufacture of 
iron castings. 

Rapids Co., 
is building a two-story addi- 
50 x 100 feet, to 
shop 


will continue 
gray 
The 


Rapids, 


Grand Foundry Grand 
Mich., 
its plant, 


a core room, pattern 


tion to include 


and shipping de- 
partment. 


The American Rotary Valve Co., Anderson, 
Ind., bronze 
ings, has added a gray iron department. 
90 feet 
shell. An 


cast 
The 


contains 


manufacturer of brass and 


iron foundry is 40 x and 

a 36-inch 

also built to 
E, Cc. Co. leased the 


of the Economy Foundry at Syracuse, N. Y., 


a cupola with extension 


has been the brass foundry. 


Stearns has plant 


making extensive improvements, 
will be 


cupola 


and after 


placed in operation. An 
will be 
will be 


this 


the shop 
and the 
doubled. 


foundry is 60 x 


additional installed 


melting capacity practically 


The 
200 


main building of 


feet and is commanded by a 15-ton trav- 
eling 
The 


recently 


crane. 
£0. New 
=e 
$4,725,000, 


York, 

was 
of the 
receivership. 


Richmond Radiator 
incorporated. for 
take over the 
Ce. 


formed to business 


McCrum-Howell recently in 


The company will continue the manufacture 
of cast iron heating boilers, radiators and 
vacuum cleaners. The officers are: os 
Moore, president; P. H. Seward, vice pres- 
ident, and W. M. Hoagla secretary-treas- 
urer., 

The Whitcomb-Blaisdell Machine Tool Co., 
Worcester, Mass., has sold foundry to 
the Wyman & Gordon Co., and the latter has 
transferred to the former, the plant of the 
Wheelock Engine Co., which it cently pur- 
chased mpany will 


The Whitcomb-Blaisdell 
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remove its foundry to a new site and this will 
involve the erection of several buildings. 
The Wyman & Gordon Co. also will build an 
extension to its plant. 

The Griffin Wheel Co., Chicago, is in- 
creasing the capacity of its Boston plant 
300 to 500 wheels per day. The new 
construction consists of an extension to the 
cleaning departments, also the 
of a new machine shop and auxil- 
buildings. In addition to wheels, 
the company makes also chilled iron cast- 
ings for other purposes such as rollers for 
crushing machinery, etc. 


from 


foundry and 
erection 


iary car 


New Construction 
The Magog Foundry Co., Ltd., will build a 
new foundry at Magog, Quebec. 
The Dow Works, Louisville, Ky., is build- 
ing an addition to its foundry. 
The Hotz Foundry Co., Fremont, O., is 
building a foundry on Wolf avenue. 
The & McCrimon Co., Brazil, 
Ind., is building a foundry and machine shop. 
Alex. Kilpatrick 
Louis, is erecting a new building, 


Crawford 


& Sons Foundry Co., St. 
140 x 240 
feet, 

The Sherwood Iron Works Co., Sherbrooke, 
Que., is adding a foundry, boiler and machine 
shop to its plant. 


The City of Chicago expects to build a 
foundry for making castings for the municipal 
water department. 

The Schell Foundry & Machine Co., Alex- 
andria, Ont., is planning the erection of an 
extension to its plant. 


The Moser Mfg. Co., Kane, Pa., is building 
a foundry which will be equipped for the 
manufacture of gray iron castings. 

The Grand Rapids Foundry Co., Grand Rap- 
ids, Mich., has completed plans for a pattern 


and core room, 50 x 100 feet. 

The Vulcan Iron Works, Winnipeg, Man., 
will build extensive additions to their foun- 
dry and machine shops, doubling the capacity. 

The Clarage Foundry & Mfg. Co., Kala- 
mazoo, Mich., is building an 80 x 60-foot ad- 
dition, to be used for the storage of castings. 


The Dominion Forged Steel Car Wheel Co., 
Montreal, incorporated, will build a 
manufacture of solid steel car 


recently 
foundry for the 
wheels, 

The 


building an 


Utica Heater x. 7. & 
foundry, which 


19,- 


Co., Utica, 
addition to its 
will increase the floor area approximately 
000 square feet. 

The Lewis 
Toledo, O., 
foot 


Electric Welding 


is erecting a two-story, 


& Mfg. Co., 
3) x 48- 
for its cupolas and to be used 
floor. 


addition 


as a charging 


The Wabi Iron Works, New Liskeard, Ont., 
will erect a foundry, 55 x 65 feet, for the 
manufacture of gray iron castings. A cupola 
will be purchased. 

The Saskatchewan Foundry &.Iron Works 
is planning to build a foundry at Sutherland, 
Sask. The product will consist of soil pipe 
and general castings. 

The Union Malleable Iron Co., East Mo- 
line, IIL, is erecting a 65 x 82-foot addition to 
its foundry The melting capacity, however, 
will not be increased. 


The Superior Foundry Co., Cleveland, is 
erecting a new foundry, 90 x 360 feet, and a 
building which will contain the pattern vault, 
pattern shop and machine shop, will be 60 x 
120 feet. 


The Riverside Foundry Co., Kalamazoo, 
Mich., will a new galvanizing plant, 
steel and concrete construction, and the main 
building, exclusive of the warehouse, will have 
a floor area of 5) x 80 feet. The company 
specializes in galvanized iron castings for the 
plumbing trade. 


erect 


Among the Brass F ounders 


The Galion Brass & Bronze Co., Galion, ©. 
will erect a foundry, 40 x 100 feet. 

The Fort Brass Foundry Co., recently or- 
ganized at Nashville, Tenn., is in the market 
for the equipment for its shop. 

William Franklin, Canton, O., has erected 
a two-story plant for the manufacture of 
brass, bronze and aluminum castings. 

The Medicine Hat Pump & Brass Co. will 
erect a plant at Medicine Hat, Alberta, fo~ 
the manufacture of pumps and brass goods. 


The Northwest Brass’ Foundry Co., Ltd, 
manufacturer of brass goods, will build a 
plant at Calgary, Alberta. 


The Charleston Foundry & Machine Co., 
formerly of Phillipi, W. Va., has removed to 
Charleston, W. Va. The company will make 
brass castings. : 

The Enterprise Brass Works, Muskegon 
Heights, Mich., is completing an addition to 
its plant, which will be devoted to the manu- 
facture of aluminum castings. 


The Jamesville Mfg. Co., Jamesville, N. Y., 


contemplates the erection of a .small brass 

‘foundry. Aluminum, brass and bronze cast- 

ings will be made. : 
Birmingham Brass Limited, Toronto, Ont., 


manufacturer of brass 


plating, 


and bronze castings, 
tool, diemaking and wood- 
departments to its plant. 


is adding 

working 
The 

Bronze 


new plant of the Bunting Brass & 
manufacturer of brass, bronze 
castings, Toledo, O., consists 
of a main building, two stories, 69 x 80 feet, 
with five wings on one side. Oil-burning fur- 
naces of the Schwartz and Steele-Harvey types 
have been installed. 


ca, 


and aluminum 


The Gray Iron Co., Reading, Pa., has pur- 
chased the plant of the National Brass & Iron 
Works, Reading, and will increase the capacrty 
of the foundry. An additional cupola is be- 
ing installed and considerable new equipment 
added in the brass foundry. The 
company also will install a dipping plant. 

The Pittsburgh, has 
extended its New Brighton, Pa., 
by the addition of approximately 2,500 square 


is being 


Keystone Bronze Co., 


foundry at 


feet of floor space. The number of molders 
has practically been doubled and the output 
has been increased to 600,000 pounds per 
month. In addition to the improvements at 
the New Brighton shops, extensive additions 
will be made at the Pittsburgh plant oper- 


ated by this company, and when these are 
completed, the output of the combined found- 
ries will be increased to 1,000,000 pounds of 


copper, bronze and brass castings per month. 











